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PREFACE 



It is probable that all the editors of the various Bub- 
divisioiiB of the "Year Book" feel that theirs is Ibe most 
important section of the "Practicsal Medieine Series." 
Naturally the editor of the part devoted to Pharmacol- 
ogy and Therapeaties shares the opinion of bis distin- 
g^nished colleagaes. Like the otheis he has been em- 
barrassed by the enormons volome of material poured in 
upon him when the cessation of the war reopened the 
floodgates of European literature. It required the ex- 
ercise of mnch care to select some and reject the rest 
of it. Ah a general principle, work of no practical thera- 
peatic value has not been reviewed. Demonstrations of 
the wortblessness of certain new and little used remedies, 
important as these studies are to the pioneer in thn'apy, 
have generally been rejected owing to lack of space. 
Wherever the editor entertained grave doubts about the 
soundness of an author's concluedons, the artiele has been 
withheld instead of indulging in derogatory editorial 
comments, as might have been his privil^[e. Errors in 
selection have no doubt been made. For tiiese the read- 
ers' indolgenee' is requested. 

Bebnabd Fantob. 
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GENJ^EtAE^&i&SIDERATIONS 

V. 8. P. and NTTytXvtOiS&i Not many physicians 
realize the unoaiit of work involved in th« revision of 
tbe U. S. F. and the N. F., as it is carried on so qnietly 
and TinobtmBively, even though actively, that some might 
not even be cognizant of the fact that such revision is 
now going on. 

AU over the country, research work is beii^ done, the 
results of which may influence the reviraon. 

Tlw Offldal Elixin. As the result of a study of 
elixirs by Fantns and Snow,' the suggestion is presented 
that the aromatic elixir of the U. S. P. be made "iso- 
alcoholic," that is, of an alcoholic strength jost sufficient 
to dissolve the medicament for which the elixir is to 
serve as a vehicle. The aromatic elixir of the present 
U. S. P. contains approximately 25 per cent, alcohol, 
which is sometimes too much and sometimes not enough. 
Thus, if this elixir is to serve as vehicle for sodium bro- 
mide, potassium acetate, or sodium salicylate, no such 
amount as 25 per cent, alcohol is required or desirable, 
as alcohol accentuates taste sensation, hence the unpleas- 
antness of the medication. If, on the other hand, it is 
to be used as diluent for fluidextract of cannabis indica 
or fluidatract of buchu, it ia decidedly deficient in 
alcohol ; and in both cases turbid tmsigbtly mixtures re- 
sult. Indeed, whenever there is a marked discrepancy 
between the alcohol strength of elixir and medicating 
preparation, as when tincture of digitalis, or of aconite, 
of veratrum, of nux vomica, of colchieum seed, or of 
lobelia is added to aromatic elixir, precipitates occur, 
which in some cases are liable to be toxic and dangerous. 
To enable ihe pharmacist to dispense iso-alcoholic elixirs, 
the pharmacopeia would have to recognize two basic 

(I) Jour. Amer. Fbarm. Aas'n., September. 1820. , . , 
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6 PHARMACOLOQT AND THERAPEUTICS. 

aromatic elixirs: first, an aqueous elixir containing only 
5 per cent, alcohol; and, secondly, an alcoholic elixir 
containing approximately 95 per cent, alcohol. These 
two would have to be mixable with each other in all re- 
quired proportions. Formulas for these are given in the 
article. K iso-alcoholic elixir were introduced into the 
pharmacopeia and it were understood that the pharma- 
cist would take care of the proper alcoholic strength of 
this vehicle, the physician — who can hardly keep in mind 
the alcoholic strength of all the menstrua used in the 
extraction of drugs — would not have to worry about in- 
compatibility or alcohol solubility. The ph^macist, on 
the other hand, could easily, by means of his reference 
books, adjust to a nicety tho alcohol percentage required. 
Incident^ly it might be noted that the alcoholic elixir 
proposed, 88 it contains saccharin instead of sugar, 
might be used as a pleasant vehicle for medicaments 
intended for the diabetic. 

The National Formulary contains a number of elegant 
vehicle elixirs that physicians are not sufficiently ac- 
quainted with. Tk^ aqueout elixir of glycyrrhiza of the 
N. F., which contains only about 5 per cent, of alcohol 
and the aroma of the compound spirit of cardamon and 
of orai^ flower water, is recommended by Fantus and 
Snow as a delightful vehicle, the best in their experi- 
ments, for salines such as sodium bromide, potassium 
acetate, sodium salicylate. 

The evm^ovnd ^voir of almond of the N. F. is also 
a low alcohol elixir as it contains only 5 per cent, alcohol, 
the eompovmd eUair of cardamon and the compound 
eUxir of vanillin are other examples of elegant vehicles. 

One or the other of these vehicle elixirs might with 
advantage be introduced into the pharmacopeia, which 
would give it greater prominence and more use, as physi- 
cians, unfortunately, are even less acquainted with the 
N. F. than they are with the U. S. P. In the art of 
prescribing, a good knowledge of vehicles is of the same 
importance as a liberal variety of spices and condiments 
in the art of cooking. Just as "we can live without art, 
but not so well," so we can get along without artistic 
perfection of our medicaments, but by no means so well. 

The use as vehicle of the elixir of pep^n and of the 
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compound slixir of pepsin and rennin has no scientific 
fonndation, inasmuch aa the digestive ferments are prac- 
tically never absent from the stomach in cases of dys- 
pepns, and it is difficult to see how the presence of these 
ferments in a medicament could make it more acceptable 
to a Htomach that has an abtmdance of ferments, es- 
pecially as it is well known that a slight increase in the 
amoont of ferment does not measurably increase diges- 
tive activity. The practice i^ no doubt, a sarvival of 
the d^ — not BO long past — ^when the digestive ferments 
were hailed, evea in scientific circles, as a panacea for 
digestive disordnv. Commercial interests bare been and 
are still at woA to keep the fallacy alive. 

While ibe Naticoial Formnlaty, as has just been noted, 
contains quite a variety of elegant vehiele elixirs, it is 
a coriotts fact that the Formulary does not itself make 
use of this variety, but directs nearly all the medicated 
elixirs to be made by the mere addition of the medica- 
ment to the aromatic elinr. This would be excmable if 
aromatic elixir were the ideal all-roond v^icle ; but this 
is by no means the case. Each of the N. F, elixirs ought 
to represent a masterpiece of the pharmacist's art; and 
experiments have diown that each elixir, or at least each 
class of elixirs, reqoires individual study, Su^estionB 
are made, in the article cited, for the improvement of 
some of the N. F. elixirs. It would be of advantage to 
the popularity of the N. F. elixirs among physicians, if 
each teaspoonful of the medicated elixirs contained a 
medicinal dose, as has been sn^ested by H. C. Wood, 
and if each of the medicated elixirs were as pleasant a 
liquid administration form of the respective medicament 
as the combined skill of American pharmacists could 
devise. 

DOSAGE 

Bills for Oalonlation oS DihiUona. W. Fletcher* pre- 
sents a mathematical trick for quick calculation on 
making higher from lower dilutions. 

"The average civilized man knows how to prepare a 
40 per cent, solution from one of 80 per cent, by taking 

<2) Lancet Feb. 18, 1981. U5iiiz™.)vCjt)C)gle 
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one part of the latter and making it ap to two parts by 
adding an equal quantity of diluent. This is ^e same 
thing as taking 4<) parts and adding sufficient diluent 
to i^ke 80. What is not geaer^y realized is that all 
other dilutions can be prepared on the same principle; 
for example, a 30 per cent, solation can be made from 
one of 50 per cent, strength, by taking 30 parts of the 
latter and nmlring it up to 50; or a 40.25 per cent, solu- 
tion can be prepared from one of 79.5 per cent, by taking 
40.25 c.c. of the latter and adding sufficient diluent to 
make 79.5 c.c. That is to say, an X per cent, solution 
can be prepared from a Y per cent, solution by takii^ 
X C.C. of t^e latter and diluting it sufficiently to make 
T c.e." 

"The preparation of the other fractional dilutions is 
equally simple. Ae every one knows, a 1 in 10 solution 
(written ^o) ^'^^ he made from a 1 in 5 {%) solution 
by taking 5 parts of the latter, and diluting it up to 
10 parts; but it is not generally known that all dilutions 
can be prepared in the same way; that, for instance, a 
%7 dilution can be made from a ^ dilution by taking 
8 parts of the latter and makii^ it up to 97. In short, 
a 1/X solution can be prepared from a 1/T solution by 
taking Y e.c. of the latter and adding sufficient diluent 
to produce X c.c. " By this method the medical man 
can not only calculate quickly but do it "in his head," 

In this connection, B. Blacklock^ calls attention to the 
simple formula of Stephens and Christophers, which 
shows ihe amount of dilating fluid necessary to add to 
1 volume of fluid of pereentt^e X in order to reduce that 
volume to the desired percentage Y. The formula is 

^ 1 where X represents the original percentage 

and Y the desired percentage. Thus, to dilute a solution 
from 20 per cent, to 5 per cent., add to each volume of 

solution — = 1 — 3 of the diluting fluid. The follow- 

ivg formula can be used where it is necessary to prepare 

specified volumes of lower percentage or higher dilntion 

&om faigher percentages and lower dilntionB respectively. 

Percentage Dilution: To prepare a specified volame 

(3) Lucct, Feb. Ifl, 1931. " 
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Z of a Y per cent, solntioD from an X per cent, solntion, 

Y 
take of the latter „ _. volume and make np to Z 

Toltime with diluting fluid. 
Example: To obtain 12 c.c. of a 24 per cent, solution 

from an 80 per cent, solution, take of the latter — sjr — 
— 3.6 C.C. and make up to 12 o.c. with diluting fluid. 

Fraciitmal DUviion: To prepare a specified volume 
Z of a rp- dilution from a ^ dilution, take of the latter 



fluid. 

Example: To obtain < 

firom a -^ dilution, take of the latter -^ttjt — = 6 minimB, 
and make up to 60 miiiiTnii •mth diluting fluid. 

Oomet Dtftarmination of Atoeuding and Deseandliv 
Dotago. Ernst Fiild* emphasizes the unsuitahleness of 
the ordinary sequence of ^ores for the determination 
of gradual and prograasively increasing dosage. Thus, 
for instaztce, if we were to increase dosage from 1 to 2, 
then to 3 etc., the proportion of increase will be much 
greater at first when we double the dose than, let us say, 
when we increase the dose from 9 to 10, in which case, 
the increase would be approximately 10 per cent. To 
inereaso dosage by equal gradations, which is so im- 
portant in immunization tiierapy, as in vaccine and 
tuberculin treatment, the following row of ^ures would 
have to be employed. 

1.0 

1.89 

1.67 

2.1S 

2.78 

3.59 

4.64 

6.00 

7.74 

10.00 

<4) Therap. Balbmanatoli, M»j IS, IBSl. u ^lujij by GoOgIc 
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It will rMdily be seen that, by moviiig the decimal 
point, the ■wies can be prolonged indefinitely. 

However, these qnantities are not convenient for 
weighing or measuring. Henee, Fiild soggeats the fol- 
lowing procedure. Make progressive dilutions 1 to 8 
rather tiian 1 to 10, as follows : 

lit dilution 1:8 

Slid dilntloii 1:64 

3rd dilution 1:612 

4tli dilation 1:4896 

Sth dilation 1:32768 

flth dilation 1:262144 

7th dilation 1:2097102 

8th dilation 1:16777216 

Mil dilation 1:134217728 
10th dilation 1:1073741884 

From any one of these solutions two further dilutions 
are prepared, the one seven timea (designated for brev- 
ity's s^e, Bolation "S") and the other five times deag- 
nated solution "P." Now commence by usii^ one part 
of solution *'S," then one part of solution "F," next as 
follows: 2 "8," 2 "P," 4 "S," 4 "P," and next use 
one part of "S" of the next higher e^ht times stronger 
solution. 

If, for instance, we desire to apply this method to 
Fowler's solution, we woxdd first dUnte the official solu- 
tion 1:8 and then prepare two dilutions, one of these 
by mixii^ one part of Fowler's solution with mx parts 
of water, and the other by mixing one part of Fowler's 
solution with four parts of water. If one derires to have 
the patient obtain these from the drugstore, the follow- 
ing prescriptions would be written ; 

Solution of potasdam arsenite 5.0 

Distilled wat«r, to make 200.0 

M. Label. Solation "P." 

B 

Solation of potasslam anenita 2.0 

DistiUed water to make 112.0 

H. LabeL SolatLon "S." 
Directioni: Teaapoonfnl "S" (containing 2 drops of Fowler'l 
Mlution) three timea daily; next teaspoonful "F," then two 
teaapoonfala "8," then two teanHMnfulB "F," ftulfy a tabli- 
moiatnl "6" and a tablenoon ''F." ,-- r 
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For deseending donge, Fiild rMommendi prewnbing 
a bottle foil of medicine which ii kept eonatantly full by 
replacing the qoantity taken out "by equal the amount 
of water, as is also described by John Rice Hiner> who 
calls attention to the very gradtul decrease of the dosage 
of morphine administered in the treatment of morphin- 
ism by the simple procedure of flUing a bottle with dis- 
tilled water to which is added a certain quantity of 
morphine. Enough of this mixture is administer^ as 
a Grst dose so that the morphine content will approxi- 
mate the amount to which the patient has been accus- 



-1 — --i 1- 4 - * 1 l ' ■ J h ' il r i* i i , 
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tomed. After removal of t^e dose it is replaced by an 
equal volume of distilled water. The second and sub- 
sequent doses are of the same volome as the first, but, aa 
each time enoi^h water is added to maintain the origmal 
volume, of the mixture, the morphine content of the 
doses.j&UB administered diminishes steadily. 

Tbati^tthe reduction is very gradual will be seen from 
Fignr« 1. At the tenth doee, the morphine content is 
diminished by only one-fifth, and even at the twentieth 
dose by less than two-fifths. The decrease in dosage is 
much slower than might be supposed on first thoiight. 
A stage where the dosage of drug would be Ko of the 



(fl) Bull. lohna Hopklm HoBp., Jane, 19S1, 
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12 PHABMACOLOQT AND THERAPEUTICS. 

origmal dose would occur only at the ninety-Becond dose 
in the series. Incidentally it should be noted that the 
morphine would never entirely disappear from the bottle. 

The FrindplM Underlying Kajpetition of Medication 
tar Coring Infections. Boiuld Bos^ cdls attention to 
the fact that, ioaBmncb as we can not extirpate the in- 
vaders after a single dose, we must repeat dosage much 
oftener than we had supposed to produce complete core. 
A heroic dose of quinine put straight into the blood is 
caat out by it almost at once, while a much more mod- 
erate dose is likely to remain there longer and to do its 
woi^. Probably this accounts for the little difference 
observed between the effects of small and of large doses, 
of say, 10 grains a day and 100 grains a day. Hence, 
we may well suspect tiist there has been some fallacy 
in the ai^uments which led to the adoption of the lai^er 
dosage. We must disabuse ourselves of the notion that 
the parasites in a host are like fish in a bowl, which can 
be destroyed all together by mixing a single dose of poi- 
son in the water. They most be much more like the 
enemy on a battlefield, many of whom in their trenches 
and dug-outs will escape the most violent barrage, and 
there must be many recesses and backwaters of the cir- 
culation, which no medication bearable by the host can 
reach. If we lift the barrage for a long enough interval 
the enemy will immediately begin to bring up reinforce- 
ments in the form of spores and make good what redac- 
tion we had previously succeeded in effecting. 

The author shows by calculation that if, for example, 
30 grains of quinine reduce the number of Plasmodia to 
one-half; then, in order to reduce 1,000'million of them 
to 1 we must probably repeat this dose, not twice nor 
thrice, but thirty times; and even after this we most 
continue to repeat it, say, four or more times in order 
to make nearly sure of destroying the last remaining 
Plasmodium and its spores. But, if the reduction rate 
is only 0.8, which seems more nearly correct for quinine 
in malaria, as shown by studies of Thomson and the 
author, then, ninety-three doses should reduce the para- 
tdte population to 1. But this will not extirpate the 
infection entirely, for we must still destroy the last 

(ii Brit. Ued. Jout., Jnly 2. 1981. 
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plasmodiasL The chances againBt doing lo by a aingle 
additional dose will be 5 to 1, for a redaction rate of 0.8 
(—1^), because in snch case only 1 ont of 5 parasites 
is destroyed by the single dose. Hence, this means 
another ten or eleven doses ; but even this by no means 
qoite exhaosts the diances of survival which the last 
of the invaders may poeseas. 

If the treatment be intermpted long enough to allow 
large numbers of organisms to proliferate in the interval, 
then the final result wiU rec^ve a set-back. Calculating 
on die basis of the incubation period we may juAge that 
P. vivaa midtiplies roughly at the rate of ten to one 
every two days, and P. falciparum still more qoickly. 
Hence, perhaps we may infer that any intermission of 
oontinnons treatment for one or two days may allow 
the invaders to multiply ten times in the interval, thns 
undoing all the good work effected by the whole number 
<xE doses given. The reason why most returned patients 
continue to relapse is that they stop their quinine (often 
on medical advice) a few days or a few weeks after an 
attack of fever. Suppose that during this period they 
have reduced the invaders to 1,000, tiien ten or twelve 
days afterward the numbers will again return to the 
fever point, the patient will take more quinine, will stop 
it again too soon, and so on indefinitely, allowing relapse 
to follow relapse for months or years. The clinician most 
warn the patient strongly that the remission of quinine 
for one or t^o days will cost him all the froits of from 
seven to ten days' previous treatment. Anything under 
€0 grains a week appears to be almost nselesa in the 
lai^e majority of eases; and anythii^ over 15 grains 
daUy seems to be required only when there is fever, and 
say for a week or fortnight afterward, followed, of 
couiBc, by the 10 or 15 grains daily for months. Front 
clinical results extending over forty years, Boss thinks 
that a lO^rain daily dosage carried out rigorondy for 
three months (84 days) is snfficient in the large majority 
of cases. In early infections perhaps four months would 
be safer. In clinic, Thomson and Boss have treated 
24,000 cases of real or alleged malarial infection on this 
principle, and have found that the large majori^ who 
take their quinine properly seem to be cured ; but those 
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vrho do not take their medicine, or who are given doses 
below 10 grains daily, or for -whom "tonicB" etc., are 
Bobstitnted for quinine, generally relapse. Though some 
may be cored ol malaria nnder three months* continnons 
quinine course, which probably depends upon two fac- 
tors— the patient's own parasitici^I bodies and the re- 
ceptivity <^ his blood for the drag — we never know when 
this is going to happen ; and it is therefore seldom safe 
to order less than tiie three months' conrse from the date 
of the last relapse. 

At his clinic Ross has also had very encouraging re- 
sults as regards intestinal amebiasis from a form of con- 
tinoons medication with ipecacuanha, giving from 3 to 
10 grains of powdered ipecacuanha in pill, without any 
adjuvant, on an emp^ stomach at bedtime every night 
for montiis without fail. 

METHODS OF ADMINISTRATION 

Frootocfysis hy the Flush Method. B. V. Clanahan^ 
describes a method for the rectal administration of fluid 
that is practically fool-proof, gives greater comfort to 
the patient, and allows passage of feces, gas and returned 
solution through the rectal tube instead of around it. 
The apparatus consists merely of an irrigating can and 
a rectal tube with the end cut off. The can rests on a 
small table at the bedside at about the level of the pa- 
tient 's rectum, and care should be taken at*all times that 
the top of the level of the fluid in the can be not more 
than i inches above the level of the rectum of the pa- 
tient. The rectal tube extends from the can, under the 
bed clothes into the rectum of the patient. No regulation 
of flow is needed, and thus a constant to and fro com- 
munication is maintained between the large bowel and 
the container of fluid at the bedside. The tension which 
is caused by the head of pressure in the tube of the aver- 
age drip method apparatus is a detriment rather than 
an advantage to absorption. It is much easier to keep 
the fluid in the flush method apparatus at an even tem- 
perature than in the drip method apparatus. 



(7> lout. Amer. Hed. Abb'd., Jan. IS, 1821. 
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Oontintuntt SnbenUnMnif InftuloiL Striibing" reoom- 
mends continQoas introdaction of.pliysiotogv! salt Bola- 
tdon preferably with the addition of 0.006 to 0.010 gm. 
of epinephrine, by means of an apparatus sneh as ia 
used in tiie drop enema. The needle is fastened to the 
skill by means of adhesive plaster. The rate of dropping 
is 80 r^nlated that no more is injected than can be ab- 
sorbed, which usually amounts to approximately two 
droi>s a minute. Sndi injections have raiaod subnonna! 
blood-pressnre and improved the patient's general con- 
dition in the cardiovasoalar depression of iidectioaB di»- 
eases. Thia procedure has also been found more efficient 
in severe broaehial asthma than the usual adnuniatration 
of epinephrine. 

[This subject was discussed in the Practical Medicine 
Series, 1920, Vol. VI, p. 8.— Bd.] 

Yen^nmetQxe of tiie Snpvrlin- Ltmfftndiiial Stami In 
tha N«w<S<MrtL J. "WMtlock Gordon* has performed 
231 superior loi^tudinal sinns venipunctures without 
nntowuxl results. This method is recommended by him 
as the best of any so far reported for obtaining blood 
or giving intravenous medication to infants. The head 
was not shaved and iodine was not used. The area 
over the anterior fontaneUe was washed with 70 per 
cent, alcohol. The posterior ai^;le of the anterior fon- 
taneUe was selected as the most desired location, be- 
cause here the sinus is about %2 inch (2.4 mm.) in 
diameter. The needles which work best are tbort 
beveled, at an angle of about 45 d^rees, with a lai^e 
bore No. 18. An assistant firmly holds the baby's head, 
when the operator inserts the needle at a slight ai^le. 
About y^ inch (6.35 mm.) is the usual distance to the 
sinus from the skin. The blood is usually withdrawn 
easily. In the 231 operations he has failed to obtain 
blood only three times. 

Gordon has successfully given from 60 to 180 e.c. 
of fluid intravenously by this route. Occasionally sl^ht 
pressure must he exerted over the puncture fflte for about 
ten or twelve minutes to stop hemorrhage. 

(8) Dentscta. med. Wocbcncchr., 1921, p. 46*. 

(9) 30M. Amer. Ued. Am'tl., Not. 26, 1931. l .,„;«j,) Ck)OQ[c 
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Intrap^toneal InfniioiL F. Loewenhardt* finds that 
in adults intraperitoneal injection of from 1.5 to 2 liters 
of fluid (Kinger's or physiologic salt solution with or 
without addition of dextrose or medicaments) is of ad- 
vantage hy reason of its comparative painlessness and 
rapid absorption, especially in those cases in which in- 
travenous injection is difficult, as in patients with poorly 
developed veins and in very restless individuals. The 
injection is made, after careful iodine disinfection of the 
sMn, at the junction of the onter and middle third of a 
line connecting the umbilicus with the anterior superior 
ileac spine. It is best to employ for this purpose a fine, 
none too sharp needle with a short, rounded point. The 
moment the peritoneum is entered the fluid is permitted 
to run in under moderate pressure. 

M. Weinberg^*' suggests making a small cut throt^b 
the akin by means of a scalpel and then forcing a com- 
pletely dlUl needle in a rotary manner throD^h the rest 
of the abdominal wall. He also recommends, as the best 
place for puncture, the junction of the outer and middle 
thirds of a line connecting the nmbilicus with the ante- 
rior superior spine of the ilium. 

[The subject of intraperitoneal injections in infants 
and children was discussed in the Practical Medicine 
Series, 1920, Vol. VI, p. 94.— Ed.] 

Zstrapeiitoneal Administration of Dextrose. H. L. 
Moore^ has obtained favorable results in marasmus by 
giving daily from 250 to 400 c.c. of 5 per cent, dextrose 
in physiologic salt solution. The treatment is continued 
until there has been a steady gain in weight, to be re- 
sumed if necessitated by loss of weight. 

Intravenous Injection. C. C. Land, A. Shaw and 
C. K. Drinker* studied the distribution of manganese 
dioxide particles, below 1 micron in size, one hour follow- 
ing intravenous injection in cats, dogs, rabbits, guinea- 
pigs, rats, chickens, and turtles. This distribution is re- 
markably constant for all the animals tested, except the 
cat, in which the injected material is practically equally 
divided between the lungs and the liver. In the other 
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animals, the liver perfomu the main share of the voA; 
and in the cat it has been shown that the liver after 
twelve hoars acconralates the manganese which was for- 
merly deposited in the longs. 

The resolts are in harmony with experiments in which 
bacterial saspensions are employed for injection and con- 
firm the snggestian made that in the first handling of 
foreign partieolate material the animal behaves similarly 
whether protein or inorganic injections are nsed. 

H. A. Boaenbanm* snggests the use of an ordinary 
Bcarf-pin clasp, to keep the needle from passing throogh 
the vein it has finccessfolly entered, slipped on ttie needle 
with the adjnstii^ globoid portion of the clasp opposite 
the point of the needle. When entering the vein the 
clasp is well np on the needle, and as soon as the vein 
has been entered an aseostant slips the clasp down to 



Elf. 2. SMrf.pln clup Ml natdle In podtlos before Tefn U ^tered. 

the skin. These eomly adjostable clasps may be found 
at any jewder's or haberdasher's. 

For longitudinal sinns work in infanta, needles are 
now nsed which have a stationary bolb the proper dis- 
tance from the point as required for this operation. 

Intracardiac Injection. This method, to which atten- 
tion was directed in the 1920 "Tear Book" (Vol. VI, 
p. 11), has been made use of daring the past year with 
mcreamng freqaency and success. E. Yogt* speaks of 
fifteen soccessfnl cases in some of which there had been 
respiratoiy standstill for five minutes and, in a case re- 
ported 1^ V<^, even fifteen minutes. The author eon- 
sders intracari^ac injection the simplest and most cer- 
tain method to cause the motor of the circnlatory ap- 
paratas to resume motion and to effect resuscitation. 
The fact that the heart is "primum movent ted vltimum 
morient" (the first to move, the last to die) gives the 
procedure its jostification. It has been shown ezperi- 



(3) Joor. Anar. Xed. Au^., JdIt 2, 1931. 

(4) IMnck. mcd. WocbenMbr., June 17, 1&21. 



18 PHARMACOLOGY AND THBRAPBUTIC3. 

mentalljr that the limit of recovery lies not bo mucli with 
the heut as with the much more sensitiTe brain, which 
does not tolerate circulatory standstill for more than a 
few minutes. Hence, the important thing is to' act 
promptly and resolutely. The chief remedy for lotra- 
cardiac injection is epinephrine, the effect of which upon 
the heart is wonderful. This drug was used in nine 
of the fifteen Huceessful cases. Quite as important as 
its effect is its barmlessness, even when injected into the 
heart mnsde itself. This can not be said of other cir- 
culatory stimulants such as camphor, caffeine, digitalis, 
or strophanthin, all of which are liable to damage the 
muscle into which they are injected. A dose of 1 c.c. of 
the 1 :1000 solution must be looked upon as a maximum. 
Next in value is the solutiou of hypophyms, which though 
feebler in action is possibly safer in cases of arteriosclero- 
sis, myocardial degeneration, the heart hypersensitiveness 
of hyperthyroidism. a7?d in nephroses. 

The following technique is advised: Injection to be 
made into the fourth or fifth intercostal space just to 
the left of the sternum. After iodine disinfection, the 
needle is inserted at the upper margin of the fiftji or 
sixth rib starting down along the e^e of the sternum 
until its posterior surface is reached. Now its point is 
turned toward the midline as it is pushed through the 
heart until the resistance of the heart muscle ceases sud- 
denly. Entrance into the heart is indicated by the ap- 
pearance of blood in the syringe. The imparting to the 
needle of even feeble motion by the heart is a favorable 
s^n. To avoid pneumothorax and pneumopericardium, 
the needle is to be inserted and withdrawn while attached 
to the syringe. When, as is nearly always the case, this 
injection is done during artificial respiration, it should 
b« peof ormed in the expiratory phase. 

Yogi distinguishes between three forms of intracardiac 
injection. The intrapericardiac, the intramyocardiac, 
and the intraventricular. It is the third form of injec- 
tion which is the most effective and should be aimed at. 

Intratracheal Administration. F. Guyof advises 
supraglottic injection because simpler and as efficient as 

(S) BuU. d'oto-rUuol., 1920^ p. 238; Bbatr, In Tlwrap. HUbmo- 
iut«b., Uay 1. 1921. 
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the Bab^ttic method, which can only be praeticed by 
the Bpe^slut. 

The toDgae having been pulled forward, the tip of the 
EQrringe is introdncM withoat toaehing tJie root of the 
toi^rne; and i^raot 1 cm. in front of the posterior 
pharyngeal wall, it is depressed by raising the hand, 
80 that it is held jost above the opening of the larynx. 
While the patient is ordered to inhale deeply, the in- 
jection is qnickly accomplished. Beginners mil do better 
to inject doses of 5 cc. in two or three portions. For 
injection gomenal (5 per cent.) gnaiacol (1 to 5 per 
cent) or menthol (1 per cent.) are naed in olive oil, 
which has been washed with alcohol. 

Favorable resolts have been obtained with this method 
in traeheitiSf bronchitis, and bnmchopneumonla, tracheal 
ozena, severe asthma, and most especially in larjo^eal 
uid pulmonary tabercoloais, in which daily injections 
of from 5 to 10 c.c of 5 per cent, gomenal oil for three 
or four we^s have removed secondary infection, congh, 
and fever. 

Favorable resolts have also been obtained in twelve 
cases of pnlmonary gangrene with from ten to twenty- 
fonr injections administered by the supraglottic method 
by J. Gnisez.' He employs at least 20 c.c. of fluid; less, 
he says, does not reach tiie loi^. The patient's trunk 
riiould be bent to one side, so that the fluid drops directly 
into the diseased bronchus. Coughing must be prevented 
by anesthesia of the larynx and trachea. 

ETIOTBOPIO THEBAFT 

The Use and Alnue of Antiseptics. H. R. Owen' be- 
lieves mneh harm is done by indiscriminate disinfection 
of wounds. He has seen more evil than good result from 
iodine used as a Srst-aid expedient. This is not because 
of its use but because of its abuse. The difference be- 
tween the use of iodine as a disinfectant of a wound, as 
a disinfectant of the skin and as a connterirritant, does 
not seem to be sufficienUy emphasized by the sui^eon. 
Certainly this distinction is understood imperfectly by 



u;.,..s.j»vCt)C)g[e 



20 PHARMACOLOQT AND THBRAPEUTICS. 

the first-aid worker. The same strei^h is often used 
erroneoDsly for every purpose. 

The application of iodine followed by a hot bichloride 
of mercury compress always caoses severe irritation of 
the wound with actual vesication of the surroxuiding 
skin. A basin of bichloride of mercury should not be 
permitted in the same room in which iodine is being 
used. 

Owen asks: "Does bichloride of mercury ever do any 
good whatsoever in sui^ery 1" He believes that if bi- 
chloride of mercury shoold pass into the state of sut^ica! 
desuetude the sole moomers would be undertakers. 

Peroxide of hydrogen is a cleansing agent, not a 
germicide. It may be used to clean a dirty wound or to 
asoBt in the removal of small particles of dirt or other 
fore^n bodies. It should not be used in a sterile wound. 
If used in the treatment of boils and carbuncles or ab- 
scesses, the liberation of oxygen in the presence of pus 
will tear tissues, break down normal barriers, and spread 
infection. 

By properly cleansing a wound is not meant washing 
the wound with peroxide or bichloride, but removing all 
foreign bodies and devitalised tissues, shaving the hair 
surrounding the wound, and washing the wound and 
surrounding skin with neutral soap and water, followed 
by ether. Ether is a most useful agent. In first-aid 
work, Owen uses more ether than iodine. The wound 
and surrounding skin are washed with ether, and a 
sterile drestdng is applied. Very often a wound can not 
be properly cleansed without an anesthetic. Many 
wounds will heat readily without any treatment other 
than daily cleansing of the wound and surroundii^ skin. 
Too much stress can not be laid upon the necessity of 
the daily removal of all crusts from the edges of the 
wound. Under these crusts are harbored the bacteria 
which retard granulations. Those who take routine ctd- 
tures of wounds know that often after the surface of a 
wound is sterile a positive culture can still be obtained 
by passing the platinum loop under these crusts. A 
large infected wound should be treated with the instilla- 
tion of Dakin fluid by the Carrel technique ; dSbridmuleni 
should be practiced when indicated. An infected voond 
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of smaller size can be treated with chlorinated oU. 
Didiloramine-T ningt be watched closely each day, as 
it becomes rancid. A rancid oil will often cause irrita- 
tion. When a wound is sterile it will heal withoat the 
fnrtber use of antiseptic provided there is no SBcoudary 
contunination. Some sterile wounds can be closed with 
secondary suture. Upon a sterile granulating wound, 
not Boitabte for secondary sutures, paraffin mnh and a 
sterile gauze dressing or salt solntion ahould be applied. 
The para£Sn mesh prevents the gauze from sticking to 
the granulations, permits sufficient drainage of secre- 
tions and, by m airing preasure, tends to prevent flabby 
or exuberant granulations. 

Unhealthy granulations are frequently due to infec- 
tion or the use of too strong an antiseptic. In many eases 
of delayed healii^ the patients will be found to be 
suffering from anemia, Bright 's disease, syphilis, or 
diabetea, 

A punctured wound should be opened by crucial in- 
cision, searched with dressing forceps for foreign bodies, 
washed with ether, and drained with rubber tissue. 
Phenol had better not be used as it causes necrosis of 
tissue and suppuration. Stick silver nitrate is in the 
same category. 

Bums and scalds ahould be treated antiseptically, 
utilizing the same principles of snigery which apply to 
the treatment of wounds. Bums should not be treated 
with greases or pastes or with dirty preparations such 
as carron oiL A bum should be cleansed in the identical 
manner in which a wound is cleansed. The hairy por- 
tions of the skin surrounding a bum should be ^aved. 
An anesthetic is often necessary to penbit the proper 
cleansing of a bum. Sloughs should be loosened with 
an antiseptic compress, then cnt away. A healthy granu- 
lating surface tuust be kept free from infection and 
pressure should be applied over the granulations. Paraf- 
fin gauze mesh or petrolatum gauze (which is more 
pliable) may be used for the purpose of protecting 
granulations. This gauze should be of wide mesh in 
order not to dam secretions and at the same time permit 
access of an antiseptic solution if necessary. The petro- 
latum ganze is sterilized before beiuK used. An infected 
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bam can be treated by Dakin's solation if the patient 
does not find it too painful. At times thia solation may 
be used with comfort; at other times it eaoses severe 
pain. Dakin oil may be used. This is not so painful 
as the Bolstion. If thia oil is to be used daily, the 
strength should be 0.5 per cent., or 1 per cent. 

Colonic Antiseptio Treatment. Norman^ believes 
that in the search for foci of infection in chronic dis- 
eases not only the teeth, the sinuses, the antra, the 
tonsils, the gall-bladder, appendix, the prostate and the 
Fallopian tubes should be scrupulously inspected, but 
also ^e colon, which he considers the most important 
infection site. In the treatment of colonic infection, 
Norman first washes out the colon with antiseptic sola- 
tion, and then attempts the implantation of bacteria 
antagonistic to the pathogens. He employs the follow- 
ing technique : A soft rubber tube from % to % of an 
inch in diuneter and from 33 to 44 inches long is used. 
Two percolating jars, one of three gallon and the oiher 
of one gallon capacity, are needed. They are suspended 
about two feet above the level of the anus. These jars 
are arranged so that either one may be cut ofiE and both 
flow through a three-way valve which, in one position, 
allows of the flow of water from the jar into the patient's 
colon, and when in another position cuts o£F the flow of 
water from the jar and allows of the siphonage of the 
water from the patient to the waste jar. He begins with 
Dahin's solution prepared from hychlorite, and passes 
the tube as far as possible ; then he siphons out aH the 
solation possible, and instils a quart of hot 1 :500 or 
1 :1000 potassium permanganate solution. While doing 
this, by tilting the table to about a twenty-degree angle, 
with the patient's head depressed, one may palpate and 
auaooltate the fluid running through the transverse colon 
to the ceciim. The patient is allowed to rise and expel 
the contents. Daily washings are given until the feces 
become a yellow color and the bacteriologic picture shows 
an improvement. When this occurs we may introduce 
into the colon fresh, live cultures of Bulgarian and 
acidophilus bacilli with a lat^e quantity of sugar of milk, 
which is ^cellent food for their growth. "Hiese bacilli 

(8) New York Med. Joar., April 6. 1921. Ct)C)Q[e 
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secrete lactic acid and thos create an environment un- 
AtTonible for the growth of pathogenic organisms. In 
addition to this, they are healing to the inflamed macosa. 
The cultures are kept up imtil the patient has reacted 
favorably, when the B. bulgaricus is dropped from the 
cnltnre, the B. addopkUua heing planted nntil the stool 
examination aaBores the phyucian of the permanency of 
its growth. 

IODINE 

Iodine for StsriUiing Bite of En>odennie Punetore. 
C. 3. MarshaU* descrihes an iodine swab (Fig. 3) whieh 
fits nicely in the case alongmde of the qrrii^e. It is 
made of two emp^ hypodermic tablet tabes, a bit of 
smdl ntbher catheter, % inch long, of a size to slip in- 
rade the tnbe, 1 inch of very smaU glass tnbii^;, and a 



litUe thread for a wick. The thread is loosely twisted, 
about eight strands, and pulled inside the small glass 
tabing. This, in turn, is put in the section of mbber 
tubing. One of the tablet tobes is half filled with tinc- 
ture of iodine, and the assembled glass, mbber and wick 
are slipped in the end of the iodine tube, makii^ a tight 
fit. About ^ inch of the wick is left protruding be- 
yond the end of the glass tube ; this becomes saturated 
with the iodine, and is used as a swab. A cap for the 
outfit is made by heating the other emp^ tube in the 
flame, about half an inch from the open end, melting 
and drawing it in two, thus closing the open section, 
and forming a t^ht cap which fits over the wick. The 
whole may now be carried with perfect safety in the 
hypodermic case. 

The Use of Iodine to Break Up a "Cold." H. Eoe- 
nigsfeld* speaks favorably of a recommendation by 

(9) 3ma. Amer. Ued. Au'd.. April 9, 1921. 
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J. Fiuek (1920) of tlie use of iodine in the following 
manner: 

9 

Iodine OJIO 

Potawlnm iodide 1.00 

SirtiUed water 10.00 

Of this, adnlta receive from 8 to 10 drops in a quarter 
of a glass of water to be followed by one-half a glass of 
water. Children up to the age of 10 years are given 
5 drops. The important thii^ is that the reme<^ be 
given promptly at the earliest possible moment; for 
instance as soon as sneezing begins. It is best kept on 
hand, as occasion for nsing it occurs evenings or even 
daring the night. The author states that s single dose 
used promptly often succeeds in preventing the onset 
of coiyza or ai^ina. If it does not, it may be continued 
twice daily — two hours after breakfast, and before going 
to bed — for two or three days; then once a day. The 
patient should also avoid chilling and over-exertion. In 
case there are headache, pains and subfebrile temper- 
ature, Koenigsfeld advises giving with the first dose of 
iodine from 1.5 to 2 gm. of aspirin. Finch believes that 
this treatment might be of prophylactic importance in 
measles, scarlet fever, influenza and variola. 

Iodine in the Cerebroipinal nuid. £. D. Osborne^ 
found minute amounts of iodine present in the cerebro- 
spinal fluid of normal individuals ; and increased 
amonnts following the administration of iodides by 
mouth, by rectum and intravenously. The iodine con- 
tent of the cerebrospinal fluid following administration 
of iodide by mouth or by rectum is BmaU compared with 
that following the administration intravenously (from 
100 to 200 e.c. of 10 per cent, solution). Certain obser- 
vations made in the course of this study suggest the 
possibility that (o) neurosyphilitie tissue takes up more 
iodine than normal nervous tissue, and (b) the presence 
of a menii^itis increases the permeability of the men- 
inges to iodLie compoonds in the blood. 

[These observations might furnish justification for 
the intravenous administration of iodides in certain con- 
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ditioBS of the nerroQS syslan that prove exeeptionallf 
intractable to peroral administration. Otherwise, owing 
to the readiness with which iodides ere absorbed, there 
woold be little gained by the intravenous route. — Ed.] 
Vnnnul SoioeptibUity to Iodine. H. £. Happel* re- 
ports the case of a patient in whom, in the course of s 
supravaginal hysterectomy, he used a cotton-tipped ap- 
plicator, dipped in tincture of iodine to touch the cervical 
stamp. Less than a drop was employed. Seventeen 
hours later, the patient tK^an to complain of intense 
itching and burning of the akia, with a sensation of 
swelling of face and hands. When the patient saw 
wheals appear on her arms and hands, she exclaimed: 
"They used iodine on me." The nurse examined the 
abdomen and found that picric acid solution had been 
used in preparation of the skin, and so informed her; 
but she insisted that iodine had been used somewhere, 
stating that about nine years before she had had a sim- 
ilar experience after painting the back of her neck with 
iodine to relieve soreness of the muscles. The rash was 
a typical urticara involving the face, scalp, upper ex- 
tremities, trunk and, to a less degree, the lower limbs. 
The intramuscular injection of 10 minims of epinephrine 
hydrochloride (1:1,CK>0 solntion), gave almost instant 
relief, the rash disappearii^ as if by magic; but it re- 
appeared in about four hours. A second hj'podermic of 
epinephrine produced the same effect, though not so 
promptly. The attack lasted two days. The attack nine 
years before had lasted one month. 



MERCURY 

Absorption of Insoluble Mercury Prepara^iu from 

Intramnscolar Injection. H. N. Cole, 8. A. Littman 
and T. SoUman* have followed the absorption of injected 
mercurials by means of Roentgen shadows with the fol- 
lowing results: 

Mercorie salicylate : By gluteal muscles, mean, four 
days; extremes, four to ten days. By lumbar muscles, 
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mean eight and one half days; extremes two to beTond 
twenty-four di^. 

Calomel : Mean, fifteen days; extremes, four to thirty- 
nine days. 

6ray oil: Unabsorbed during entire period of ob- 
servation, a mean of forty-three days; extremes of «x- 
teen to 125 days. 

These findings indicate that gray-oil injections are 
both inefficient and dangeroos, and their use should be 
abandoned. Calomel injections are dai^erous. Mercuric 
salicylate injections, especially into the gluteal muscles, 
give a satMactory atraorption and present relatively 
little danger. 

Humirie OUoride in AntivetLereal Prophylaxis. J. 
Schumacher' condemns Metchnikoff's calomd ointment 
on the basis of the proposition that solutions are more 
effective than ointments. A 0.1 per cent, solution of 
mercuric chloride may well be recommended as a pro^ 
phylactie against both ^irpbilis and gonorriiea. This 
solution should be applied to the carefully deansed 
penis and the urethral orifice with the little finger 
dipped in the solution, or by means of a cotton-wrapped 
applicator. 

Dosage of Mermixy in Treatment of Heredituy 
Syphllii. Philip C. Jeans* describes the following 
method which has given satisfactory results after four 
years' use in cases of hereditary typhilis. 

"The ehild attends the clinic once a week. At each 
visit, 0.03 C.C. of a 1 per cent, solution of mercuric 
chloride for each kilogram of body weight is injected 
intramuscularly and mercury with chalk is prescribed 
three times diuly by mouth in doses ranging from 13 
mg. for small infants to 100 or even 130 mg. for the 
Ifu^est children. A laxative effect is avoided by de- 
creasing the dose when necessary, 

"Every two months there is started a course of three 
intravenous injections of arsphenamine given at weekly 
intervals. The dosage is 0.01 gm. for each kilogram of 
hody weight. Mercury administration is not interrupted 
for the arsphenamine course. ' ' 
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A rest period of from four to eight weeks ii gireii dar- 
ing the first year of treatment, provided the sttendimoe 
hu been sofficient^ regular. Sach rootine is oontinoed 
for at least one j'ear in infants, and with older childreD 
for at least two years, regardless of what the Waner- 
manii reaction shows. Treatment is continned in tJiie 
same manner for as much longer than this aa seems ini 
dicated by the elinical signs or the Waasennann reaction. 

KerotmMiliTimie m a Owmieide. H. H. Yoong, E. C. 
White, and B. O. Swartz' present the foUowii^ con- 
dnaioiis: 

Mercnroehrome has proved to be a very valuable dmg 
in acute gonorrhea, but the intense stain is a drawback 
to its use as an injection by the patient. Solutions of 
from 0.25 to 0.5 per cent, are sufficiently concentrated to 
produce a satisfactory germicidal effect in the urethra, 
and are alwayB non-irritating. Emphasis i^oold be laid 
on the desirability of using fresh solutions as Swartz 
and Davifi have shown that the solutions deteriorate on 
standing. Acriflavine is free from the objection of stain- 
ing ; and, though not so good a germicide, is often prefer- 
able in acute eases. 

In chronic infections of the urethra, prostate and 
vesicles the great value of mercnrchrome has been amply 
proved. It penetrates deeply and may be found in the 
prostatic secretion several days after posterior in- 
stiUation. 

The results obtained in many cases of chronic cystitis 
are remarkable, long-standing infections often clearing 
np in a few treatments. The preliminary irrigation of 
the bladder with sterile water or physiologic sodium 
chloride solution to cleanse the bladder is essential. The 
solutions of mercnroehrome should then be injected into 
the bladder and retained as long as possible. This may 
be repeated as often as three times a day, depending on 
the tolerance of the patient. At least two treatments 
daily should be given, if possible. It is best to begin with 
a weak solution, 0.5 per cent., and increase the strength 
of the solution to 1 per cent, in a day or two, though in 
many eases two injections of 1 per cent, solution daily 
are well-borne. In some cases which fail to become 

(T) Jew. Amer. Hed. Asa'n.. July 8, 1821. u;.,..s.j»vCt)C)g[e 
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sterile constant reinfection of the bladder is fotrnd to 
occur from kidncTB or prostate. 

Meronrocliroine is less irritating and produces less 
reaction in the renal pelvis than Bilver-nitrate aolutions, 
wliile possessing about equal germicidal powers; but in 
some cases both drugs shonld be used alternately, and 
sometimes silver is better. 

In some cases of pyelitis, the infection comes from the 
teeth, tonsils, etc., and sterilization of the renal pelvis 
is impossible until the primary focus is cured. 

Continued nse has proved it to be a most satisfactory 
dressing for venereal ulcerations and buboes. Beports 
indicate that mercnrochrome is very valuable in dressing 
open wounds and sinnns. A 1 per cent, meroorochrome 
solution may be injeeted gmUy into a fistula with im- 
punity, daib'. 

The germicidal efficiency of the drug in other branches 
of medicine and surgery, has been proved, especially io 
the treatment of infections of the throat, nose, sinuses, 
ear and eye and teeth. It is reported to be most efficient 
in disinfecting the throats of diphtheria carriers. 

Her(nirOQhromfr-320 Action on Qonoeoocoi. B. O. 
Swartz, and D. M. Davis^ encouraged by the striMi^Iy 
high germicidal power of this drug against B. eoli and 
Staphyloeoecus aureus, undertook tests with the gono- 
coccus. An important feature of this drug is that its 
maximum action occurs in a short time, as compared witii 
certain other drugs, such as the flavines, to secure the 
numimum effect of which contact must be maintained 
over a much longer period. The results of the tests 
showed that a solution of 1 : 16,000 of mercurehrome — 
220 kills gonoGOcei in twenty minutes. If this is divided 
by the dilution at which it may be used in the urethra, 
1:50 (2 per cent.), it will be seen that this tfaerapeutic 
strength is S20 times as strong as that necessary to kill. 
The gonoeoccus is comparatively easily killed by chem- 
icals, as is shown by the fact that a solution of mercuro- 
chroine-220 which will kill B. eoli in twenty minutes is 
about forty times as concentrated as that required to 
Mil the gonocoeeus in the same period. The staphylo- 
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COCCUS required about four times tlie strength necessary 
for B. ecu. 

These figures correspond well with those obtained with 
potassinin mercuric iodide. Old solutions were found 
much less efficient. Some chaise, the nature of which 
has not been determined, occurs in solutions of mercnro- 
chrome-220 on standing which diminishes greatly its 
germicidal value. Hence, solutions of mercurochrome- 
220 should be made freshly for clinical nse. The in- 
stability of the solutions may explain many of the con- 
flicting clinical results, and failures to obtain the ex- 
pected effects. 

ABSPHENAMINE 

A Simple Ketliod oi Prepuring Solutioiu of Heo- 
Arsphenamme. J. F. Schamberg> advocates the follow- 




Fli. 4. EiUnK tip ot uipiile. 



ing technique for the use of neo-arsphenauiine : The 
ampule is shaken or knocked so that the powder flows 
eatoly and is not lumped. The tip of the ampule is flled 
off, as illnstrated in Fig. 4. The opening should be 
large enough to permit the introduction of tiie needle to 
be used. With the ampule in almost horizontal position, 
5 B.C. of sterile distilled water is introduced by means of 
the syringe (Fig. 5). The ampule is then agitated for 
from thirty seconds to a minute, when the powder shonld 
be in complete solution. To avoid spiUing the solution, 
the finger, covered with a rubber glove or rubber finger 
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stall, should be held over the tip of the ampule. The 
' solation is then drawn up into the syringe (Fig. 6) and 
is reac^ for injection. IJF one desires to tue more water 
for the injection, 5 e.c. or as much as is desired can be 
placed in the syringe before sucking up the solution 



Fig. S. iDjectUK dlatllled wKter Into ampule. 

from the ampule. At least from one to one and one-half 
minutes should be consumed in injecting 5 c.c. of solu- 
tion. A solution should never be used unless it is 
brilliantly clear. 




-sr«pl]«namln« Into ■jrliiEe. 



Intramnoiu 'toibus Xntnunusoolar Adminigtration of 
Arspfaenamine. G. Voegtlin and H. Smith^^' studied the 
relation between the minimum effective dose and the 
curative dose in rats infected with Trypanotomwm equu 
perdwm. The arsphenamine preparation used intraven- 
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ously was the disodinm salt; for the mtramnBcalar in- 
jection arspbenamine emulsified in olive oil was iised. 
They found that the iutramuseular and intravenouB 
methods are equally eifective in the treatment of rat 
trypanosomiasis, as judged both by the minimum effective 
dose and the percentage of survivals. It is lai^ely on 
account of the irritant nature of arspbenamine and its 
substitutes that its intramuscular use was largely dis- 
continued. 

"Should it be possible, however, to reduce this local 
irritation, and there are reasons to believe this can be 
accompli^ed when neo-arsphenamine is used, the intra- 
musctJar injection of this drug in the treatment of 
syphilis should be given preference, on account of the 
simplicity of technique and the probability of reducing 
the number of acute toxic reactions." 

Rectal Injection of Massive Doses of Neo-J^phena- 
mine. H. Q. Mehrtens^ points out that rectal injections 
of arspbenamine have been used by a number of clini- 
cians with varying results. The French were the first 
to ase this method, and have been most enthusiastic in 
its advocacy. A number of American and British 
authorities, on the other hand, consider the rectal method 
ineffective. It is probable that the latter conclusion is 
correct with the dosage used. "When, however, the dose 
is increased to 4 gm. of neo-arsphenamine, a dose which 
was safely given intrarectally in 125 cases, the arsenic is 
absorbed into the blood in large amounts, and larger 
quantities are eliminated in the urine than after ordinary 
intravenous injections of arspbenamine. The arsenic also 
persists longer in the blood in perceptible quantities after 
the rectal method with large doses than after ordinary 
intravenous methods (Fig. 7). About equal concentra- 
tions in the spinal fluid are obtained with either method. 

The technique used for rectal injection was as follows; 
The patients were given a brisk purge on the day pre- 
ceding the treatment. Two hours before the treatment 
they were given a colonic flush until the washings re- 
turned clear. Simultaneously with the injection, tinc- 
ture of opium or paregoric was given by mouth, or, in 
some cases, morphine by hypodermic injection. The 

11) Jour. Amer. Med. AWn., Feb. 2C. 1921. U;iiiji.j.)vCjt)C)gle 
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arspheBamine or neo-arsphenamine was dissolved and 
nentralized just as for intravenons injection. The vol- 
ume for each dose was 100 c.c. This was retained twenty- 
four hours, if possible. 

The clinical results in the author's series are difficult 
to estimate. However, when the neo-arsphenamine in- 
jected rectally was used in full doses (t. e., 4 gm.), im- 
provement was at least as rapid as that formerly ob- 
served when the intravenous method was used, as judged 
by clinical manifestations, and more particularly by the 



clearing up of the Wassermann reaction and other re- 
actions of the spinal fluid. In the beginning of this 
work, when arsphenamine was used, symptoms of rectal 
irritation appeared. For this reason, neo-arsphenamine 
was substituted. The dose of 4 gm. of neo-arsphenamine 
was never repeated oftener than once in seven days, and 
the intervals were usually from ten to fourteen days. 
The only signs of toxicity observed after these doses 
were the occasional attacks of vomitii^, and pufSness 
under the eyes, which developed in two patients. Several 
patients received seven of these large doses in a series 
without showing ill effects. / • r 
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All things being equal, the intravenous method of 
administering araphenamine and neo-arBphenamine is 
still the method of choice in most cases. Bat, based on 
the for^comg obsemtions, the author feels that the 
rectal administration of neo-arsphenamine has a place 
in therapy when massiTe doses are used, especially in the 
cases of ehildren, those with difficult or impossible veins, 
and in individiials in whom, for any reason, intravenous 
injections are dangerous or undesirable. 

Th* Effect of Shaking oa ARpheuamine and Neo- 
ariplwiiiiiilm. George B. Roth^ foond by experiments 
on rata that shaking alkaliuized aqueous solutions of ars- 
phenamine or aqneons solutions of neo-arsphenamine in 
the presence of air renders them highly tuaac. This in- 
crease in toxicity is presumably due to the oxidation of 
these compounds to p^^rphenaylarsenoxide, commonly 
called "arsenozide." Shaking a eolation of neo-aisphe- 
namine in the absence of air does not increase the toxicity 
of such a solution. 

An^dwiuuiiiiw Toxicity. This, according to Keid 
Hunt," is due to several factors, some of which he ana- 
lyzes. Thus, he found the symptoms in rats caused by 
"arsenoxide" so characteristic that its presence in ars- 
phenamine in a percentage too small to increase greatly 
the toxicity can readily be detected by the ssrmptoms. 
Confirmatory evidence of the presence of "oxide" (or 
of some oxidation product of arsphenamine) in a toxic 
preparation of arsphenamine can be obtained by treating 
the solution with sodium hydrosolphite. This leads to 
an immediate diminution of the toxicity, if the latter ia 
due to the presence of the ' ' oxide. ' ' No toxic commercial 
preparations of arsphenamine have been encountered, 
the toxicity of which conld be attributed to the presence 
of the "oxide." Some preparations of arsphenamine 
are very toxic when the solutions are prepared at or- 
dinary room temperature ; the toxicity is greatly reduced 
by gently warming and in some cases by allowing the 
solutions to stand for a time at room temperature. Cold 
may preserve the toxicity for long periods. Hunt con- 
raders that the undue toxicity of such preparations is 

(2) Pablle HMtltb BepotU, Sept IT, 1920. ,_. , 

Cd Jonr. Amec. Htd. Ara'n., M«Kb 28, 1931. Li;iiiji.jr)vt,jt)C)Qlc 



34 PHARMACOLOGY AND THERAPEUTICS. 

probably due to the physical state of the solution, and 
that this undergoes a rapid change when the solution is 



Toxic preparations of arsphenamine are sometimes en- 
countered, the toxicity of which is due to factors other 
than the foregoing; the toxicity is not diminished by 
the action of sodium hydrosulphite or by warmir^; it 
is not due to inorganic arsenic and certain other com- 
pounds which have been suggested. 

The Toxicity and TrTpanocidal Activity of Sodimn 
Arsphenamine. J. F. Schamberg, J. A. Kolmer, and 
G. W. Raiziss* report the results of their studies of 
sodium arsphenamine compared with arsphenamine and 
neo-arsphenamine. They find the highest tolerated dose 
of sodium arsphenamine for white rats by intravenous 
injection to be from 212 to 215 n^. per kg. of weight. 
The average tolerated dose of arsphenamine was 105 
mg., and of neo-arsphenamine, 200 mg. per kg. The 
smfdlest trypanocidal doses of sodium arsphenamine va- 
ried from 16 to 24 mg. per kg. of weight; the smallest 
trypanocidal dose of arsphenamine was 5 mg., and of 
neo-arsphenamine, 9 mg. per kg. The therapeutic dose 
of sodium arsphenamine was from eight to thirteen times 
less than the highest tolerated dose, which expresses the 
therapeutic index of this compound. The therapeutic 
dose of arsphenamine was twenty-one times less than the 
tolerated dose, and the therapeutic dose of neo-arsphena- 
mine was twenty-two times less. Therefore, while sodium 
arsphnamine possesses the low toxicity of neo-arsphena- 
mine, it is much inferior to both arsphenamine and neo- 
arsphenamine in trypanocidal or curative ability. 

Absence of Effect of Arsphenamine on the Kidneys. 
B. Anderson* failed to find any eoneluaive evidence of 
injury to the kidneys, after kidney functional tests on 
thirty-nine patients, each of whom had received from 
twenty to thirty doses of 0.46 gm. of arsphenamine. 

Atropine and Epinephrine UBeleas Against Reactions 
Following Arsphenamine. A. A. Strickler" concludes 
as a result of investigation that injections of either atro- 
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pine sulphate in the dose of gr. ^g, or epmepfarine hy- 
drochloride in the doae of 0.5 ca;. pierious to arsphena- 
mine injectionB, in no wise influences the occurrence of 
early reactive phenomena. 

In a series of 101 patients atropine sulphate gr. y^ 
was administered intramuscularly about ten to fifteen 
minutes before the arsphenamine injections, while 
ninety-five patients were used as controls. Both groups 
of patients received arsphenamine of the Bermatolt^cal 
Research Laboratories of the same serial number and ad- 
ministered under similar conditions. In the atropine 
series, 66 per cent, complained of various reactive phe- 
nomena. In the control series 67 per cent, experienced 
untoward reactive ^mptoms. In another group 
of ninety-seven patients epinephrine hydrochloride 
(1:1,000 solution) was injected intramusciiarly in the 
dose of 0.5 c.c. a few minutes before the arsphenamine 
was administered. At first Strickler attempted to give 
the epinephrine intravenously, but the symptoms which 
developed as a result of the injection were so alarming 
that this method of administration was discontinued. A 
group of forty-two patients received arsphenamine alone. 
In the epinephrine series, 75 per cent, reported some un- 
toward symptoms. In the control series, 74 per cent, 
had untoward results. 

Arsphenamine in Sbmiatitis. S. WolfP praises highly 
the local use of a neo-arsphenamine syrup, first intro- 
duced by Patzsehhe in 1920 in the treatment of obstinate 
infective aphthous stomatitis and in Plaut-Viacent's 
at^ina, in which latter condition the local treatment may 
render intravenous administration unnecessary. 

B 

Neo-araphenamine 0.15 cc. 

Symp, to make 15.00 e.c 

n montli 3 timea dailf. 
if deaired. 

This preparation is not only very effective, but also 
highly palatable, so that children actually enjoy its 
application, which is a great advantage when compared 
with the difficulty experienced in painting a sore mouth 
in a child with ill-tasting medicaments. 

(T) Tb«rap. HalbmonaUcIi., Jan. 1, 1B21. U;iiiji.jr)vt,jt)C)glC 
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F. F. D. Beekord, and M. C. Baker^ also emphasize 
strongly the yalae of the local use of arsphenamioe. 
They employ it in the form of a 10 per cent, solution in 
glycerine, which does not seem to disintegrate so readily 
as does an aqueous solution. The parts to be treated 
should be thoroughly cleansed and dried and then the 
arsphenamine solution applied by a small cotton awab 
and the material thoroughly rubbed into the lesions. It 
is surprising to see the good results obtained by applying 
this treatment twice a day. None of the other methods 
of treatment advocated has given such good results as 
the solution of arsphenamine. It is also indicated in 
those cases in which the gums are primarily in-volved and 
there is infection about the teeth as in pyorrhea, in which 
the authors have found fusiform bacilli and spirochetes 
resembling Vincent's organism in about 99 per cent, of 
the cases. 

Neo-anpheDamiiie-lIarciiric Chloride Oombiiiation in 
Syphilis. C. ToUens' endorses the conjoined intraven- 
ous administration of corrosive mereuric chloride and 
neo-arsphenamine recently (1919) introduced by Linser. 
On the basis of over 2,000 injections ToUens reports 
better results, especially in making the patients Wasser- 
mann negative, than with previous treatment, which 
yielded only 35 to 40 per cent, of negative Wassermana 
reactions as compared with almost 75 per cent, in sec- 
ondary syphilis under the new treatment. Clinical 
manifestations of the disease disappeared with remark- 
able rapidity. This treatment, furthermore, has the 
advantage that it does away with plainfol intramuscular 
injections of insoluble mercury salts which have hitherto 
been employed by preference. At first, 0.01 gm. of 
corrosive mercuric chloride was added to the usual solu- 
tion of neo-arsphenamine, gradually the dose was in- 
creased until 0.03 to 0.04 gm, of corrosive mercuric 
chloride were used, together with 0.3 gm. of neo-ars- 
phenamine in 5 e.c. of water. These injections were 
given twice weekly until a total quantity of 3.6 gm. of 
neo-arsphenamine and 0.36 to 0.48 gm. of the mer- 
curial had been administered. Tollens has not observed 
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any imfaTorable results due to the mercurial addition. 
The fear that veins might become thrombosed by the 
injection of so lai^e a dose of corronve mercuric chloride 
has proved groundless, nor was embolism observed as a 
result of the injection of this turbid fluid. The in- 
soluble particles in it are evidently so fine that they pass 
through the capillaries. Aa it has been shown the pre- 
cipitate contains mercury and no arsenic, it is evident 
that in the use of this method we inject intravenously an 
insoluble mercurial preparation in an extremely fine state 
of sabdivision. 

I^Ter-Anph«iamiiie in TrMtanent of fiyphilia. Silver 
salvaraan has been used at the Base Hospital (Station 
Hospital) A. E. F. in G., Coblenz, Oermany, since 
November, 1919. Charles M. Walson^'* reports that over 
800 patients have been treated with it; and more than 
6,000 injections given. Ampnles of this substance are 
on the market in doses of from 0.05 to 0.30 gm. It is 
a greyish-blftck powder, which in solution taJtea on an 
ichthyol-brown color. In the intact ampule it keeps for 
an unlimited time ; but if small cracks permit the intake 
of air into the ampule it becomes decomposed and poi- 
sonous. In such a state it has a darker color and does 
not give the ichthyol-brown solution bnt an opalescence 
of pronounced cloudiness ; or It floats around on the sur- 
face of the water in black particles in which the undis- 
solved silver salvarsan can be recognized when the solu- 
tion is held to the light. 

Its spirocheticidal effect is due to the arsenobenzol 
which anchors the arsenic into the spirochetic plasma, 
and to the silver which, being carried by the arsenoben- 
zol molecule, at least restricts the multiplication of the 
spirochetes. 

Its strength, as determined by its capacity to clear the 
primary manifestations of syphilis in rabbits, is twice 
that of old salvarsan (606) and thrice that of neosalvar- 
aan (914). Its toxicity Js less than that of "606," and 
periiaps not greater, if as great, as that of neosal- 
varsan or novarsenobenzol. 

Techmque of Adrmmstratum: The diluent used is 
freshly redistilled sterilized water prepared by means of 

<10j ^mer. Jour. Med. Set., March, 1921. u;iiiji.j.)vt,jt)C)glC 
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a Jena glass apparatus and on the day of administration. 
All solutions are administered at room temperatnre. 
With every 0.1 gm. of the compound, 10 e.c. of diluent 
are used. The ampules are immersed in 95 per cent, 
alcohol. The proper amount of sterilized distilled water 
is placed in a 60 c.e. medicine glass and the contents of 
the ampule dropped into the diluent. The powder dis- 
solves quickly. The solution is drawn up into a 30 c.c. 
Luer syringe. Prior to insertion into the median basilic 
vein any solution on the platinum needle is wiped off 
with sterile gauze to prevent irritation after making the 
injection. Enough blood is withdrawn to fill the syringe. 
This is done not only to show that the needle is in the 
lumen of the vein, but also because the serum reduces 
the toxicity of the injection. The administration re- 
quires from one to two minutes. The needle is then 
withdrawn quickly, the arm of the patient elevated, and 
pressure applied at the site of injection to prevent ex- 
travasation of fluid back into the tissues. 

A board of medical ofBcera appointed to investigate 
and recommend a treatment for the cure of syphilis with 
silver salvarsan made the following recommendations 
which were adopted : 

An interval of seven days is observed between each 
dose in each course of treatment, excepting the first 
course, during which an interval of four days is allowed 
between injections. 

Treatment should conmst of four courses of silver 
salvarsan and gray oil. In the first course of treatment 
the first dose should be 0.15 gm. of silver salvarsan; 
second dose 0.2 gm. of silver salvarsan ; and each of the 
remaining five doses of the first coarse 0.3 gm, of silver 
salvarsan. 

At the end of the first course of treatment, a Wasser- 
mann blood test should be made and then thirty days' 
rest allowed. 

In the second course of treatment 0.3 gm. silver sal- 
varsan is given for each dose, with seven-day intervals, 
then two and a half months' rest; the course to conMst 
of seven doses. 

The third course is the same as the second with ninety 
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d^s' rest. The fourth coarse is the same as the second 
or third course. 

In Gonjuuctiou with and at the time of each injection 
of silver salvarsan 0.08 gm. gray oil should be given 
intramuscularly. A Wassermann blood test is recom- 
mended after each course and a spinal fluid ezaBoinstion 
after the second coarse. During the second year of the 
disease every three months a Wassermann blood test and 
lumbar puncture should be made with a complete sero- 
Ic^ic examination of the spinal fluid. If at any time 
the Wassermann blood test becomes positive, treatment 
should be renewed. If at the end of the twenty-fourth 
month the Wassermann blood test and spinal fluid are 
negative, the case is considered cured. 

Besvlls in Primary Syphilis: Where the primary le- 
sion has existed for less than fifteen days, apparently 
complete abortive cure occurred in from 80 to 100 per 
cent, of all cases, provided that the patient presented 
himself when only the dark fleld examination was posi- 
tive, but the Wassermann negative. 

Results in SecoTidary Syphdis: Out of 516 cases, 70 
per cent, were Wassermann negative at the end of the 
first course; 25 per cent, negative at end of second 
course ; 5 per cent, negative at end of third course. 

Cliwical Effects: Forty-eight hours after the injection 
of 0.15 gm. of the silver salvarsan plus 0.08 gm. of the 
gray oil, no spirochetes were found in the initial lesion. 
The effect of the treatment on all grades of syphilis has 
been found to be favorable. The best results, however,, 
are obtained in all the cases showing the ordinary clin- 
ical signs of secondary ^philis, with mucous patches iix 
the mouth and throat and the exanthemata, all of which 
are eliminated as rapidly as after treatment with the 
older salvarsan preparations. 

Effect on Later Manifestations of SjfpMlis: Silver as 
a colloid or crystalloid alone has been found effective in 
cerebral syphilis and in tabes. Its effect is not lost when 
in combination. Silver salvarsan has been given with 
remarkably good results in some eases of interstitial 
keratitis. 

Untoward effects are sometimes seen after silver sal- 
varsan. Anaphylactoid ^onptoms have followed eroa-. 
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daily the first adminifltration of each eoarae. Therefore, 
the first dose of each fresh series of doses should be given 
very slowl; and in small amounts to overcome the over- 
smsitiveness. Angioneurotic symptoms have not been 
very serious. Not a single death has occurred during 
the 100,000 injections. Perhaps in some cases the con- 
centration of the solution must be reduced to about 
1 per cent. Spirochete fever is not uncommon in primary 
and secondary cases, giving a rise in temperature after 
the first injection. If there is an increase of temperature 
after the second and third injections, the treatment must 
be delayed. Any arsenobenzol preparation may have 
much the same effect in late primary or early secondary 
syphilis; this is probably due to the sudden throwing 
out into the circulation of the protein produeta of the 
breaking down spirochetes. 

Sewro-relapses: Althoi^h there is some tendency of 
local spreading of the spirochetes liberated from their 
foci by the action of the drt^, yet very few nervous 
relapses have been reported. However, it has been found 
that such might occur more frequently than after neo- 
salvarsan or novarsenobenzol. 

Periphiehitis rarely occurs and then only after faulty 
technique leading to extravasation of the solution into 
the tissues at the site of injection, or from trauma of the 
vein. No cases of argyria have yet followed the courses 
in the army hospitals and none has been reported in the 
literature. 

Mihran P. Parounagian^ has nsed silver arsphenamine, 
which in reality is the sodinm salt of silver arsphena- 
mine, in 4,290 administrations to 756 patients. All stages 
of syphilis have responded to this treatment with grati^- 
ing rapidity and thoroughness. His impression is that 
the response b^ins more promptly and that the lesions 
resolve with greater rapidity than is the case with a 
similar number of treatments with other arsenical 
preparations. 

Teehuique for Administrstion of Sllver.ATgiAeiia- 
mine, B. L. Cowen^ finds that an extravasation of a little 
ailver-salvarsan into the tissues is more disastrous t^n 
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following any other form of araphenamine. A frequent 
untoward occnrrenee following the injection of aUver- 
salvarsan ia a small nodole in the vein at tiie site of in- 
jection. This can always be attributed to a sl^ht in- 
iiltration of the drug into the vein wall itself, which 
may easily occur when the vein is being entered and a 
small drop of the solution forced into the media of the 
vein. It very frequently happens that the plonger of 
the ^nringe slides down by its own weight during the 
act of entering the vein, and injects a drop of the fluid 
into the vessel wall without the physician being cog- 
nizant of the fact. In order to obviate this, Cowan 
advises fixation of the plunger by the thenar eminence 
to control injection nntU the needle is absolutely within 
the vein lumen {Plate I.) 

Solutions of silver-salvarsan in 5 c.c. cause no local 
phlebitis if care be maintained that an intramural in- 
jection does not occur ; but a dilution of 15 c.c. is just 
ss convenient. Frequent aspirations of blood into the 
fringe during the injection not only serve to indicate 
that the needle is still in the vein lumen, but also give 
a better diluent for the drug than water. A routine 
method for alternation of aspirations with injection is 
to inject 2 cc, withdraw 1 c.c, inject 2 e.e. more and 
again withdraw 1 c.e. of blood, and so on luitil com- 
pletion. This gives a dilution of about 10 c.c. of blood, 
which forms, apparently, a colloidal silver-salvarsan 
solution, the heat prophylactic against unfavorable re- 
actions. This method is not suitable for "Neo," or old 
arspbenamine as these are not freely miseible with blood. 

SnlfarBenol in Congenital Syphilis. E. Crawford and 
G. B. Flemings have treated thirty-five children with 
sulfarsenol — a drug which can be given intramoscular- 
ly without causing either pain or sloughing. In order 
to compare the results with those published for kharsivan 
the children have been divided into two groups: (1) 
children under 1 year of age ; and (2) children over 2 
years of age. Group I, (nineteen children) received 
from seven to nine injections and a negative Wassermann 
reaction was obtained in eight, or 42 per cent. The 
figures given by Dr. Findlay for kharsivan indicate much 
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better results. A negative Wassermami reaction was 
obtained in 64 per cent, of his cases after a course of 
nine or fewer injections. In Group II, of twelve children 
over 1 year old none gave a negative Wassermann re- 
action after from three to fifteen injections of sulfar- 
senol, whereas among Dr. Findlay's patients over 1 year 
old treated with intravenous injections of neokharsivan 
a negative Wassermann reaction was obtained in 50 
per cent. 

These results suggest that the intramuscular injection 
of sulfarsenol is not so efficacious in producing a cure 
of congenital sjrphilis, as evidenced by the Wassermann 
reaction, as is intravenous injection of kharsivan, 

QUININE 

Destractive Action of Quinine on the Tissues. L. S. 
Dudgeon,* as a result of an experimental study, arrives 
at the eonelusion that injection of quinine in solutions 
so dilute as to avoid edema and tissue necrosis is not of 
practical utility in man. Preparations of quinine con- 
centrated enough to be of therapeutic value also excite 
necrosis at the point of injection. Such solutions are 
absorbed rapidly from the tissues even in patients who 
are moribund. No advantage was gained by the addition 
of oil or by injecting the alkaloid dissolved in alcohol 
or ether. Necrosis of blood-vessels in the area of injec- 
tion is a common result. This leads, according to 
Dudgeon, to hemorrhage into the tissues. Extensive 
damage of this kind in the neighborhood of an important 
nerve trunk may result in nerve palsy. 

Daily doses administered for periods of a week and 
more in the gluteal region may leave only fragments of 
healthy tissues in the muscular tracts involved. Hence, 
repeated intramuscular injections of quinine should not 
be given into the same area of muscle, or tissue directly 
adjacent, because otherwise permanent injury of muscle 
or nerves may result. 

Dilute Solution of Quinine for Intravenous Injection. 
U. N. Brahmachari* recommends the use of very dilute 
solutions of quinine for intravenous injection in malaria, 

. Ass'D., Feb. 14, 1920. 
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preferably a I to 300 dilation. In malaria, especially the 
pemicioos type, the blood-pressure is generally low. In- 
travenous injection of quinine in concentrated solution 
(0.65 gm. to 20 c'c.) ia generally followed by a fall in 
blood-pressure and sometimes by a disappearance of the 
pulse for a few seconds. Intravenous injection of quinine 
in dilate solution (0.65 gm. in 200 c.e.) may he followed 
by a fall in blood-presaure, but it is neither so sudden 
nor BO great as in the case of concentrated solutions. 
The slower the injection the less the fall of blood- 
pressure. The injection is best given at the rate of 
10 c.c. a minute. The lowered blood-pressure may per- 
sist for twelve hours or more after injection. In case 
alarming symptoms appear daring the injection, the 
administration of pituitary extract or epinephrine and 
the application of tight bandages over the extremities 
should be resorted to. 

Antajfonistic Action of Qidiiiiie and Epinejdirlne. 
By experiments upon dogs, A. Clerc and C. Pezzie* found 
that quinine causes a rapid fall of blood-pressure with 
momentary decrease in cardiac activity followed by a 
compensatory increase with a gradual return to normal. 
When, at the point of greatest activity of quinine, epine- 
phrine is administered it is without its characteristic 
effect upon blood-pressure even when given in double 
doses. On the basis of these experiments, the authors 
arrive at the conclusion that quinine depresses the sym- 
pathetic nerve centers and stimulates the vagus centers. 
Epinephrine strengthens and accelerates cardiac action ; 
quinine depresses it without producing depression of the 
muscle, however, for in the dose under consideration, 
quinine acts as a muscular stimulant. This explains 
the mode of action of quinine in conditions of excessive 
action of the sympathetic nervous system. 

The Qninotoxm Vtyth. Some writers, especially in 
chemical and pharmaceutical journals, have attributed 
the toxic effects of quinine to the formation of a more 
toxic substance, " quinotosin, " or quinicin, as it is more 
properly called, which may be formed from quinine un- 
der suitable conditions, especially in the presence of free 
organic acids. It has been assumed that these conditions 
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would arise in the stomach, and, also, that preseriptioDS 
containing quinine and an organic acid would be dan- 
gerously incompatible. T. Sollmann^ shows by an ex- 
amination of the data that these fears are not justified 
by the facts ; that at most insignificant traces of quino- 
toxin could be formed in the body or be present in such 
prescriptions, and that the formation of considerable 
quantities would not be dangerous. The error arose 
originally from exaggerated conceptions of the toxicity 
of qoiuotoxin, and was fostered by improved assumptions 
as t« the amounts that might be formed nnder practical 
conditions. 

' ' Qoinotoxin ' ' ( more properly, quinicin ) may be 
formed in prescriptions containing qoinine and oi^anic 
acids; but this proceeds very slowly, and the quinicin 
undergoes further transformation into inactive prod.< 
nets. Such solutions are perfectly proper if used with- 
in a few days. They shoold not be used after prolonged 
standing, when they become discolored and precipi- 
tated ; not because they have become toxic, but because 
they have become inactive. 



ETHYLHYDROCUPREINB 

Progress in the Use of Ethylhydrocnpreine (Opto- 
chin). The remarkable specific action of this drug^ in 
vitro against the pneumococcus, which it kills in solution 
as dilute as 300,000 has thus far met the hopes it aroused 
only in pneumococcus infection of the cornea (ul- 
etis eomeae serpens) in which condition a collyrium 
of 0.5 to 1 per cent solution has been found very effec- 
tive. Its employment in pneumonia has given rise to 
contradictory reports. This may be due in part to the 
intrinsic difficulty of bringing undisputable proof by 
the statistical method, BtiU the most that can be said in 
its favor is that it seems to have produced favorable 
results upon the fever and the subjective sensation of 
patients in whom the treatment was used sufficiently 
early. There is, however, no doubt r^arding the dan- 
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ger of this remedy by reason of ita unfavorable effect 
upon the optic nerve, which is liable to result in either 
transient or permanent blindness. Up to three years 
ago, about sixty cases of such occurrence had been re- 
ported. Of late very few eases have been pablished. It 
may be that this is due to several improvements in the 
technique of the use of this drug that have been devel- 
oped within the last few years and which have lessened 
the danger. Nevertheless, the remedy is still dangerous 
and should foe employed only in hospitals under con- 
stant and cardEul supervision. 

This subject is also discussed by Q. A. Waetzoldt,^ 
who states that the visual diHturbancea following opto- 
ehin are essentially due to errors in dosage and the use of 
an unsuitable preparation, the easily soluble, rapidlj- 
absorbing hydrochloride of optocbin. He believes that 
optochin hydrochloride should be eliminated from pneu- 
monia therapy except for intravenous injections, for 
which purpose, not more than a total of 0.6 gm. should 
be given in twenty-four hours, divided into equal doses 
administered at six-hour intervals. Only the slowly 
soluble basic optochin (dose, 0.25 gm.), or the still less 
solable optochin salicylate (dose, 0.30 to 0.40 gm.) 
should be employed, and the dose repeated not oftener 
than every six hours. To minimize the formation of 
solable hydrochloride in the stomach, it is desirable to 
ose a diet that excites the hydrochloric acid secretion 
of the stomach to a minimal degree, or to employ an 
alkali to neutralize the gastric acid. At the first sign 
of unfavorable by-effects, such as ear or eye disturbance, 
the administration of the drug should be stopped imme- 
diately. 

For children, the author recommends the subcutaneous 
administration at six-hour intervals of the number of 
years of the child's age multiplied by: 0.015 gm. basic 
optocbin or 0.020 gm. optochin salicylate. 

The basic optochin may be administered in oily solu- 
tion snbcutaneously in practically the same dosage as 
by mouth. 

The intraspinal use of optochin in pneumococcus men- 
ingitis is unobjectionable, Waetzoldt says, so far as dan- 
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ger of visual disturbance is concerned. The dose ranges 
between 0.06 to 0.08 gm. in 3 to 1,000 solution. 

For children one-tenth the adult dose may be used in 
the same concentration. 

Ethylbydrocnpreine in Experimental Fneumococcns 
Meningitis. J. A. Kolmer and G. Idzumi^ show that 
in mixtures of equal parts of purulent spinal fluid and 
from 1 : 1,000 to 1 : 2,000 solutions of ethylhydrocupreine 
complete destruction of very large numbers of virulent 
pneumocoGci occurred within one hour at 37° C. The 
intrathecal injection of 0.5 c.c. of 1 : 500 and 1 : 1,000 
solutions per kilo of body weight, when administered 
not later than from four to six hours after the injection 
of culture, had a distinct beneficial effect on the course 
of experimental meningitis in rabbita produced by Type 
I pnenmococci. The drug was probably diluted in the 
subarachnoid space by 1 or 2 c.c. of spinal fluid per kilo, 
giving final dilutions of 1 : 2,000 to 1 r 5,000 ; these dilu- 
tions of drug, however, apparently showed some pneumo- 
eoecidal activity even in the presence of inflammatory 
exudates, and were found to have no irritative effects for 
the meninges. Furthermore, since the amount of drug 
injected at one time was 0.5 c.c. of a 1 :500 dilution per 
kilo of weight, or 0.001 gm., it was less than the toxic 
dose by intrathecal injection ; this permitted the ad- 
ministration of multiple doses without toxic effects. 

Ethflhydrocnpreine in Experimental Pnenmocoociis 
Fleuritis. J. A. Eolmer, and J. R. Sands' reaffirm the 
high selective pneumococeidal activity of ethylhydro- 
cupreine by finding that creamy pleural pus containing 
Type I pneumococci mixed with an equal part of 1 :1,000 
solution of ethylhydrocupreine was completely sterilized 
in about thirty minutes. Whereas, portions of the same 
pus heavily inoculated with a laboratory culture of 
staphylococcus aureus in mixtures of equal parts of pus 
and 1:1,000 solution of ethylhydrocupreine showed no 
appreciable diminution of the staphylococci after expo- 
sures as long as two hours, although the pneumococci 
were destroyed. Since pleural pus is ordinarily much 
richer in pus cells than meningeal pus it required 

'») Jour. Infeot. DU., April, 1»20. 
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stronger dilations of ethylhydrocnpreine to effect com- 
plete destruction of lai^e nnmbers of pneomococci. 
Guinea-pigs and dogs, however, show no ill effects from 
the intrapleural injection of 1 c.e, of 1 : 500 ethylhydro- 
cupreine per kilo. Such doses were at least two and one- 
half to five times less than the toxic doses. The injec- 
tion of 1 e.c, of a 24-hoar dextrose blood-broth culture 
of virulent Type I pneumococci into the right pleural 
cavity of guinea-pigs produces acute suppurative pleu- 
ritis on both sides associated with suppurative pericar- 
ditis, which generally terminates fatally within seventy- 
two hours with pneumocoecua bacteremia. The injection 
of 1 c.e. of 1 :500 solution of ethylhydrocnpreine hydro- 
chloride into each pleural cavity of guinea-pigs at vary- 
ii^ intervals up to twenty-four hours after pleural in- 
fection has usually shown a marked curative influence. 
Similar results were observed with dogs. 

It is evident that certain drugs may be injected into 
serous cavities in amounts exertii^ distinct bactericidal 
activity in vivo without producing local irritation or 
general toxic effects, when their introduction in sufB- 
cient quantities into the blood stream would be im- 



CHAULMOOGRA OIL 

History and PnsMit Status of Obaolmoogra Oil 
Therapy. This ia well presented in an article by L. E. 
Warren^ from which we abstract the following data. 

Chauhnoogra oil has been used in India and adjacent 
countries both orally and externally in the treatment 
of leprosy since prehistoric times. However, it is so 
irritant to the intestinal tract that the oral dosage can 
seldom be pushed to the curative point. On hypodermic 
or intramuscular administration it is not only painful 
but, being a heavy oil, is slowly absorbed. It was long 
supposed that ehaulmoogra oil was derived from the 
seeds of Oynocardia odoraia. It is now known that the 
true source of ehaulmoogra oil ia the seeds of Tarak- 
togenos fcwsu {Bydnocarpus heteroph/ylliis) a hand- 
some tree of Burma. The fruit of Taraktog-enos is of the 
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size of a grape fmit, and it contains man; irregular- 
shaped, brown seeds, which are rich in oil. Chanlmoogra 
oil obtained from these seeds by cold expression is at 
ordinary temperatures a soft solid or semi-solid liquid, 
having a peculiar, characteristic odor somewhat like lin- 
seed oil. 

It was shown in 1904 by Powers and his associates 
that the oil consists chiefly of glyceryl esters of two or 
more fatty acids (Fig. 8), which differ from any pre- 
viously tnown fatty acids in containing a flve-membered 
carbon rii^. Also, 
V they are unique in be- 

f\ ing optically active. 

/\\ I The acids isolated 

H-^— H"C"C— (CHi)it— COOH were named respect- 
ively "chanlmoogric 
acid" and "hydno- 
_ _^_ carpic acid." It is 

Cbudmwgric Add probable that the spe- 

cific bactericidal and 
medicinal properties 



1 P 

H.-C.- C-H, 



J of these acids are as- 

/f\ H sociated in some way 

/ ' \ I with their molecular 

H-c_H--C-C-(CH,).-COOH consatution. The oil 

II from Oynocardia od- 

oraia is totally un- 

H»-C — C-H, like the oils from the 

Hjrdnocafpic Acid chaulmoogra series of 

Fla- 8. Conatttntloti at the Acid* «f nlnntR And fmm its 

the chaoimoogrtc Series. pianis, Win irom ns 

CnHjo-.o, constitution it is 

probable that gyno- 

cardia oil can not be of any value in the treatment of 

leprosy. It is reasonable to suppose that oils from other 

plants will be found to contain chaulmoogric acid and its 

homologues. 

Leonard Rogers (1916) used a mixture of the sep- 
arated fatty acids of chaulmoogra oil, which he called 
collectively "gynocardic acid," in the form of the 
sodium salts subcutaneously, and later intravenously, 
with great improvement and even cures in 50 per cent. 
of the cases treated within three years of the onset of 
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the disease. In those of longer duration only 25 per 
cent, eteared ap. The resnits being still not entirely 
sati^actoiy, Rogers and Mukerjee (1919) osed "sodium 
hydnocarpate " witli results which they consider very 



Walker and Sweeney (1920) found by bacteriologic 
methods that chanlmoogric and hydnocarpic acids were 
about 100 times more active than phenol against the 
acid-fast group of bacteria, and inactive against all other 
bacteria tested. 

In 1918, Hollmann and Dean at the TJ. 8. Leprosy 
Investigation Station in the Hawaiian Islands com- 
menced the employment of the ethyl esters of the fatty 
acids from chaidmoogra oil which are thin liquids soluble 
in water, thus lending themselves to use by subcu- 
taneous, intramuscular, and intravenous injections. 
They were chiefly employed by intramuscular injection. 
The work of Hollmann and Dean at the Hawaiian Sta- 
tion was continued by McDonald who administered the 
esters combined with 2 per cent, of iodine, which he 
later admitted was not essential. He also employed the 
fatty acids internally but later decided that oral ad- 
ministration was not necessary. With an average treat- 
ment lastir^ fifteen months, seventy-eight patients were 
paroled from the station between October 1, 1918 and 
July 6, 1920, In a later report, McDonald states that 
of a total of one hundred, forty-two patients have been 
paroled as no longer a menace to public health, not one 
of whom has suffered a relapse. 

It will be seen that at present there are two relatively 
distinct systems of treatment for leprosy with chaul- 
moogra oU, One of these is now chiefly championed by 
McDonald and Dean who use principally the mixed 
ethyl esters of the fatty acids of chauImo<%ra oil by deep 
intramuscular injection. The other system is repre- 
sented by Rogers and his followers in India who chiefly 
use the sodium salts of the fatty acids of chaulmoogra 
oil, for the most part intravenously. It would appear 
that the results obtained b; Ihe American school repre- 
sent the lai^er percentage of clinically cured cases. 

All leprosy workers agree that the treatment with 
chaulmoogra derivatives is tedious alike for patient and 
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phyaieian. gl^olixsiGian must keep on driving at the 
treatment unWT^^anem die» or recoTere. Henee the 
only ptkce for carrying out this treatment is a .leprosy 
hospit^^jrhe^ |BgB^u^}4 viph and observation of fel- 
low patieiH%Jea3a_£Q-X«rtinuance of an otherwise dis- 
couraging therapy. The value of hygiene, good food, 
and an open air life is emphasized by all clinicians. 

The present situation may be sommarized as follows : 
Although results indicate that derivatives of chatd- 
moogra oil are almost specific in the treatment of lep- 
rosy, yet among the many clinicians there are none, with 
the possible exception of McDonald, who has been will- 
ing to assert dogmatically that leprosy can be cured. 
While the outlook for permanent cure in many cases 
seems to be distinctly hopeful, there will always remain 
some cases that will prove intractable; and, as some 
cases will continue to escape segregation, so that the 
spread of the infection will not be stopped, the entire 
disappearance of leprosy from the face of the earth, 
as has been prophesied, is not likely to be realized dur- 
ing the lifetime of any now living. 

ChaulmoogTa Oil in Ijeprosy. J. T. McDonald, and 
A. L. Dean^ report a study of the effect of the eonstitn- 
ents of chanlmoogra oil in lepro^. The fact that 50 
per cent, of the patients who have been in the hospital 
during the period from January 1, 1920, to March 15, 
1921, have recovered shows that we now have methods 
in hand for holding the disease under control. 

The two unique unsaturated fatty acids, chaulmoogric 
and hydnoearpie acids, converted into their ethyl esters, 
were used. Of ten unselected patients, the first five 
were given weekly intramuscular injections of the ethyl 
ester of chaulmoogric acid; the second five were given 
injections of the ethyl ester of hydnoearpie acid. All 
the patients have shown improvement, two of those re- 
ceiving chaulmoogric acid have been paroled after less 
than a year of treatment, and three of the patients on 
hydnoearpie acid have been paroled. Six still remain in 
the hospital. The results obtained with those patients 
who have received no chaulmot^ra oil or its derivatives 
by way of mouth, but have received injections of the 

(3| JoDr. Amer. Med. Ass'd. 
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ethyl esters, have shown concluBively that the oral 
administratian is by no means necessary. When chaxil- 
moogra oil was given only by mouth, not only was there 
intolerance of the oil taken this way, bat even witii those 
patients who were able to retain the oil, its effects were 
slow and uncertain ; so that, although chaolmoc^pra oil 
was regarded for many years as a useful drug in the 
treatment of leprosy, it was by no means considered as 
a satisfactory remedy or one that could be relied on. 
The auxiliary use of oral administration is therefore of 
doubtful utility. 

The authors incline to the view that hydnocarpic acid 
is more effective than ehaulmoogric acid; and suspect 
that, as one goes down in the ehaulmoogric acid series, 
the acids of lower molecular weight will prove more 
active. The patients have received no iodine, and did 
not appear to have suffered from its absence. Hence, 
the role of the iodine in the "standard treatment" is 
at most a minor one. In the clinical use of the remedies 
one of the most serious handicaps is the tendency to 
eruptions which certain patients show. Something like 
10 per cent, of the patients are unable to take injections 
continuously, because they tend to break out with swell- 
ings which may perhaps be a form of toxemia, or may be 
an anaphylactic reaction. The control of this reaction 
is therefore highly desirable and offers a field for fur- 
ther investigation. 

MISCELLANEOUS ANTISEPTICS 

Picric Acid aa Skin Disinfectant. As a result of 
comparative experiments and clinical experience, H. \V. 
Hewitt^ advocates, in emei^ncy cases, a dry shave, 
followed by scrubbing with ether for three minutes, and 
then with a 6 per cent, picric acid solution in ethyl alco- 
hol for three minutes. In other cases, shaving and scrub- 
bing with soap and water should precede operation by 
from twelve to twenty-four hours. The method of prepa- 
ration is simple, cheap and ef&cient. It does not injure 
the skin or even the peritoneal coat of the intestine. 
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C. E. Farr* likewise considera picric acid ideal as a 
skin disinfectant The 5 per cent, solution can be applied 
anywliere except to the conjunctiva. Its only drawback 
is its very striking color. 

XntraTflnons Uae of Antimony Tartrate in Tropioal 
DimaSM. J. B. Ckristopherson's^ experience seems to 
show that antimony tartrate (0.3 to 0.5 gm.) by intra- 
venous injections may be sufficient to cure leishmaniasis 
of the skin, more (1.3 to 2.0 gm.) is necessary, as a 
rule, to bring about a cure in biUiBrziaBiB, and stUl more 
(4 gm,, perhaps, and more) is required for leishmaniasis 
or kala-azar, and possibly still more (probably in re- 
peated conrses) for the cure of trypanosomiasis. Anti- 
mony tartrate (the double salt with potassium or so- 
dium) when given intravenously in appropriate dilution 
and administered with care may be given in lai^er doses 
than is generally supposed. 

H. B. Day* reports an analy^s of 100 cases of bilhar- 
ziasis with, on the whole, satisEaetory results. To adults 
was given an initial dose of 0.06 gm., the next time 0,09 
gm. and on each subsequent occasion 0.12 gm. at a dose 
in rather concentrated (6 per cent.) solution. Not many 
out-patients could take a lai^er dose without suffering 
from persistent giddiness and often vomiting. Young 
women and youths generally took 0.09 gm, as a full dose, 
and it was found that many children could tolerate this 
amount. The injections were given as a rule on alter- 
nate days. In order to achieve a permanent cure at 
least 0.85 gm. of antimony tartrate is necessary, though 
still lai^er amounts are desirable. Some eases required 
over 2 gm. The effect of antimony is primarily exerted 
upon the ova themselves, and th^ become shriveled and 
blackened. Upon the parent trematodes the action of 
the drug is cumulative, and does not take effect till a 
total of 0.65 gm, has been administered. Treatment 
must be continuous, for if interrupted for any length of 
time the parasites are given a chance of recovery from 
the primary intoxication. 
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OamplMffated PhenoL M. HemnannT calls attention 
to the Tslne of "Chlumsky's solution" as an application 
to infected woonda in which it displays gratifying anti- 
septic and analgesic action. Chlum^y in 1905 recom- 
mended the following prescription in the treatment of 
erysipelas and other local infections snch as felons and 
fnmncles : 

Phenol 30.00 

OaaiduiT 60.00 

Alcohol to make 100.00 

H. Wieland^ points out that the remarkably slight 
damage to tisane prodnced by so concentrated a solution 
of phenol is due to the fact that camphor is an excellent 
solvent for phenol, while water dissolves it very poorly. 
The camphor in this combination merely plays the 
mechanical role as an oily solvent for phenol. In a 
wound this oily solution gives off phenol very slowly 
until an equilibrium is reached, which is conditioned by 
the solution of phenol and camphor on the one hand, 
and in the wound secretion on the other. Hence, the 
concentration in the wound always remains low ; bat is 
maintained at a constant level by its application. 

W. Heubner reminds us that like camphor, free alka- 
loids aach aa cocaine and atropine, almost completely 
annihilate the corrosive action of phenol. 

HenUiol Emd Eucalyptua Oil Znjcctioii in Febrile 
TulWTcnlosiB. Oerty and E. Cori* report satisfactory 
results in the treatment of febrile tuberculous patients 
in whom tuberculin treatment was contraindicated, with 
a modification of Berliner's injection (1905), They use 
the following formula : 

Iodine 0.1 gm. 

Camphor 0.5 gm. 

Meiitbol 10.0 gm. 

Oil of encaljptus 10.00 gm. 

Ca«tor oil 20.00 gm. 

From 0.5 to 1 ce. iajected intramuseularly two or three times 
weekly. 

(7) 

'"■ iwd., jai);_ij_iBai;__ 

u;.,..s.j»vCt)C)gle 



54 PHARMACOLOGY AND THERAPEUTICS. 

Theee injections are made between the anterior superior 
spine of the ilium and the trochanter. A special syringe 
is reserved for this purpose which, as well as the needle, 
need not be boiled or disinfected, as the fluid is suffi- 
ciently disinfectant. The injections only occasionally 
cause pain which may extend down the leg and last for 
twenty-four hours. Kidney irritation was not observed, 
though the urine should be examined before the injec- 
tions as albuminuria would constitute a contraindica- 
tion. Intravenous injections must be carefully avoided, 
as they may have been responsible for an occasional 
feeling of depression noted by some clinicians. 

The authors used tSese treatments in a series of 168 
cases and found the effects much better and more reliable 
than treatment with the iodine-guaiacol injections of 
Contani. Of fifty patients belonging to the second etage 
(Turban's) of pulmonary tuberculosis, only 4 per cent, 
were not relieved of their fever by injections numbering 
from one to twenty-four. Among eighty-five in the third 
stage, about 52 per cent, were relieved of fever, by from 
one to twenty-four injections, the total number used 
ranging from two to forty-two. This shows that the 
effect of these treatments is less marked in the more 
advanced cases. However, even in the last stages of 
tuberculosis, these injections are of value inasmuch as 
they lessen many of the symptoms, such as pain, dysp- 
nea, night sweats, cough, and expectoration. The deo- 
dorizing effect of the remedy which is partially elim- 
inated through the expired air is also grateful. Many 
times, patients were able to sleep after these in- 
jections when previously they required codeine to induce 
sleep. Patients who developed fever after sun baths 
were found able to take these baths without such effect 
after these injections. There is likewise a diminution in 
the tendency to fever on exertion. 

When fever develops in the course of tuberculin treat- 
ment these injections checked the fever and permitted a 
continuation of the tuberculin treatment. 

The mode of action of these injections is not to be 
thought of as merely antipyretic, in view of the fact that 
the reduction of temperature lasts a good deal longer 
than would be possible on the basis of antipyretic action. 

U;.,.z™»v Google 
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The effect must be dne to some influence upon the 
tuberculous foci in the lun^, which is rendered probable 
by the demonstrated accumiilation of Tolatile oils in the 
lungs (Mansfeld, 1918), and by the influence which 
volatile oils have been shown txi possess upon inflamma- 
tory processes in the system. This action is by no means 
specific for tuberculosis, but is also demonstrable in 
chronic bronchitis where volatile oils have a well-estab- 
lished reputation as expectorants and in influenza pneu- 
monia, where numerous authors believe they have 
obtained good results from their use, especially in those 
cases with prolonged course. 

To investigate the question whether the injections act 
upon the tuberculous foci in the lungs so as to lessen 
the degree to which they discharge pyrogenic and other 
poisons into the circulation, the authors studied the 
effect of this treatment upon the von Pirquet reaction 
in seventeen patients, with the result that it became 
distinctly diminished in 70 per cent, of the cases and 
in half of these even negative as a result of injections 
ranging from five to twenty-six in number. However, 
this diminution of the von Pirquet reaction is merely 
temporary and from four to nineteen days after the last 
injection the respor^e becomes greater again and may 
even be equal to the first reaction. This transient dim- 
inution of the von Pirquet reaction is in maAed con- 
trast to its prolonged lessening for the course of many 
years that occurs as the result of a course of tuberculin 
treatment. 

The menthol- eucalyptol injections are, therefore, only 
advocated by the authors in those cases in which fever 
(rectal temperature above 37.7° C.) eontraindicates the 
use of tuberculin. 

AdminiBtratioti of Emetine Bismuth Iodide. Geo. 
E. Ewe* discusses this compound, which has given favor- 
able results in the treatment of endamebiasis. It is 
probably an adsorption compound and not a true chem- 
ical combination, as a targe number of experiments 
failed to produce a compound which would not yield 
alkaloid upon washing with water. However, the rate 
of liberation of the alkaloid is so slow as to make this 

(6) Jour. Amer. Pharm. Abb'ii., April. lOSl. CjOOQIc 
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combinatioa infinitely superior to emetine hypochloride 
and ipecac preparations for oral administration. It should 
never be dispensed as an ingredient of a liquid prepara- 
tion, since it would be partially decomposed with the 
liberation o£ a soluble emetine salt and would tiierefore 
more readily cause nausea. By far the most favored 
method of administering it at present is in the form of 
the powder enclosed in cachets or capsules. However, the 
molded tablet readily disint^rates and is quite practical. 

Acriflavine in Otitis Ext»ma. J. Coleman Seal"* 
reports a series of seventeen cases in which the process 
has been arrested with one application if the patient 
was seen early ; while, in well-developed cases, three ap- 
plications have sufficed. The method of treatment con- 
sists in first eleanang the ear canal with dry cotton 
applicators, then paclang the canal tightly with gauze 
strips, saturated with 1 :1,000 solution of acriflavine, 
being careful not to pack too near the drum. This 
packing tends to stretch the canal and permits the anti- 
septic to act on all the microorganisms in the crevices 
and fissures. The patient is supplied with some of the 
solution and ordered to keep the packing moist by the 
use of a n^icine dropper. This procedure is repeated 
every twenty-four hours, until the ear canal is com- 
pletely patulous and free from infection and pain. One 
week is the usnal length of time required to clean up 
an infection. In cases in which definite furuncles have 
formed or are forming, when the packing is removed, 
the furuncles will be found to have opened themselves 
and the pus to have been absorbed by the gauze. In this 
treatment incision of the furuncles is avoided and the 
length of the process is remarkably shortened. 

Aniline Dyes in Ophthalmology. W. Lohlein,^ who 
with Bomer and Qebb has for many years examined the 
effect of various aniline dyes against different micro- 
organisms has found a marked specificity of various 
dyes against certain microorganisms which he tabulates 
as follows: 
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Agaiait Pasnmoeoiwi: Aioflavin, ChrrMidio, Methylene 

Btno, Bom Bengale, Vietoria Yellow. 
AgaiHrt SUpbrlocMtti: Brilliant Oreea, Gentian Violet, 

Iodine C^een, ICalaeUte Green, Methrlene Violet, 

lUtkjl TioleL 
Agninat ZeioM BmiIU: Hoffmann's Violet, M ayda l ft 

Bad, Ualndiita Oreen, Methylene Violet, Ibthrl 

Oiean, ICathjl Violet 3 B., Baffmnin, Victoria Yellow. 
Against iMplobMiilhu of Monz-Azenfeld: Brilliant 

Oraen, Gentian Violet, Hoffmann's Violet, Magdala 

Bed, Ualndiita Green, Uethylene Blue, Uetl^lene 

Violet, Ssffrania, Toloidln Blue. 
Against Streptococci: BrilUant Green, Malachite Oieen, 

and Victoria Bine. 
Ag^nst Gonoeoeei: BtUEant Groan, Brilliant BUek 

(Variable), ChrTsanillne, Hoffmann's Violet, Iodine 

Green, Uaweliite Green, Metl^lme Bine, Melliylene 

Violet, Methyl Green, Methyl Violet 3 B., Baffranin, 

and " Savregrvit." 

To make oae of this knowledge in practice it was next 
necessary to determine the maximum concentration tol- 
erated hy the human eye and the lowest concentration 
that still displayed bactericidal action. In this woi^ it 
was found tiiat occasionally strains were encoontered 
that were onusually resistant to a certain agent. This 
led to the idea of the desirability of combining, as mnch 
88 practicable, the varions agents that have been found 
nsefal against a certain species of bacteria, in order to 
increase bactericidal action without increasing unde- 
sirable by-effects. Tuia led to the following combinations 
of dyes: 

1. Dyet SffeeUve Againat Fnevmoeocel. 

Concentration 

Bose Bengal 1 : 25 

Acoflavin 1:200 

Victoria Yellow 1: 200 

t. Dyei Bff«atie« Agaimt DipUbaoaiw Uorax-Axenfeld (atao 
BXaplmloeoeei, Streptoeocei, and Xerote BaeUti.) 

Concentration 

BrUliani Green ItlfiW) 

Hoffmann Violet 1:1,000 

jCaiaohite Green 1: 1,0M 

Methyl Violet 3 B. 1:1,000 

Saffranin 1: 500 

M»gJtfcU Bed 1: 500 

Tohiidin Blue ^i-:J^[ 
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3. Dyei Effective AfftUmt Oonoeocm, 

GoDcentTatton 

Brilliant Green 1:5,000 

Gentiaii Violet 1:300 

Hoffmann Violet 1:200 

Iodine Green 1:400 

Ifalachite Green 1 : 600 

MethjJene Blue 1: 100 

Methjl Violet 3 B 1:200 

To combine these three into one mixture is impossible 
as acid dyes that are effective against pneumococci could 
not be mixed with Gronps 2 or 3. 

These mixtures have now been used for nearly ten 
years in the clinic at Greifswald with excellent results 
in infectious conditions of the eyelids and conjunctiva. 
However, since the introduction of optochin the mixture 
against pneumococci has not been employed to any great 
extent. Similarily, the mixture against gonococci has 
been displaced by experiments with proteotherapy. 
However, the dye mixture iji Group 2, which is specifi- 
cally useful against the diplococci Morax-Axenfeld, must 
be considered an important contribution to progress in 
this obstinate form of conjunctivitis which can be cured 
by treatment with this mixture within a few days. It 
is desirable to rub an applicator dipped in the mixture 
against the margin and angle of the lids as it is here 
that the secretion swarming with bacteria usually ad- 
heres most tenaciously. Besides this, the solution should 
also be dropped into the eye. The treatment is applied 
once or twice a day, and over n^ht a corrosive suhli- 
mate salve or a salve containing the dyes is applied. The 
staining qualities of this mixture which might seem 
objectionable are not" usually objected to by the patient, 
who willingly accepts the slight transient blue discolora- 
tion of the conjunctiva in exchange for a rapid cure of 
the distressing affliction. For the physician the dis- 
coloration is of some advantage as he can recognize 
thereby that the dye has been applied to all parts of 
the conjunctival sac. Practice soon makes one perfect 
in avoiding the spilling of the pigment solution over the 
cheeks. It is only in superficial processes that good re- 
sults may be expected. Deep infections are not likely 
to be benefited. ,-- . 
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Loblein also calls attention to the valae of scarlet red 
salve in the treatment of corneal ertffilons. He employs 
it in the following manner : 

B 

8«ulet r*d 5.00 gm. 

' Olive oil enough for trituration to finest 

ponible particles. 
Petrolatum to make 100.00 

To obtain the stimulation of epithelium by means of 
this remedy it is necessary to produce an increased pres- 
sure within the tissues. This may be obtained by means 
of a pressure bandage applied to the eye. Often within 
a day the corneal surface becomes smooth and shiny. 
Nevertheless, it is desirable to continue the treatment 
for at least five and not more than eight days after which 
it is best to use for many months the nightly application 
of boric acid ointment to the conjunctival sac. The 
author warns against u^ng this remedy in infectious 
processes, as it has no bactericidal power whatever. 

, ANTHELMINTICS 

Oil of Cbenopodimn in Hookworm Disease. S, T. Dar- 
ling and Wilson Q. Smillie^ studied four groups of pa- 
tients to determine (!) the influence of the preliminary 
purge, (2) the influence of the preliminary starvation, 
and (3) the influence of food given during the treat- 
ment. They conclude : 

A preliminary purge does not add to the efficiency of 
the treatment with chenopodium, when the drug Is given 
in two doses of 0.75 c.c. each (1.5 e.c. being considered 
the adult dose). 

A preliminary starvation period is not necessar>' In 
the treatment of hookworm disease with chenopodium in 
divided doses of 1.5 e.c. ; but, on the contrary, the effiei- 
eney of the drug is lessened. 

A small amount of food given coincidently with the 
drug, when the chenopodium is given in divided doses, 
greatly diminishes the efficiency of the drug. 

In the smaller doses of chenopodium that are given to 



(2> Jour. Amer. Med. Abb'd.. Fet). 13. 1921. 
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children the decreaae in efficiency of the drug caused by 
the preliminary purge, the starvation period and the 
food is much more striking than in the full adult dosage 
of 1.5 C.C. 

Carbon Tetraebloride in Hoofewonn. M. G. Hall" ad- 
vocates a trial of this drug on the basis of very gratify- 
ing resolta on dc^ when these animals were given 0.3 
C.C. of this drag for every kilogram of live weight — a 
dose of 3 C.C. for an average sized (10 kg.) dog. All 
the hookworms originally present were expelled, a re- 
salt Hall has never been able to obtain in any series 
of tests of anthelmintics on hundreds of d<^ during 
the last six years. Among the drugs previously tested 
were thymol, chenopodium, chloroform, and combina- 
tions of chenopodium and chloroform. The carbon tet- 
rachloride is also very effective in removing ascarids, 
being only slightly less effective than chenopodium, . 
which in experiments proved practically 100 per cent, 
effective in removing ascarids from dogs, when given in 
doses of 0.1 c.c. per kilogram of live weight and imme- 
diately preceded or followed by 30 c.c. of castor oil. 

About half a century ago carbon tetrachloride was 
studied for its anesthetic value when administered by 
inhalation. It seems to act somewhat like chloroform. 
As the drug might act on the liver in a manner similar 
to the action of chloroform in delayed chloroform poison- 
ing, experiments on dogs were undertaken. No macro- 
scopic changes were noted in the liver after oral admin- 
istration of carbon tetrachloride in doses np to 1.5 c.c. 
per kilogram of live weight, though the acute yellow 
necrosis due to chloroform is unmistakable in dogs after 
doses of 0.3 cc, per kilogram. 

An advantage of this drug would be the absence of 
discomfort and subjective effects as shown by a test the 
author made himself. Using the dose found effective in 
freeing dogs from hookworms, 3 c.c. of carbon tetrachlo- 
ride were swallowed in hard capsules, three horns after 
a light breakfast. Seven minutes after taking the drug, 
there was an eructation of carbon tetrachloride, and, 
dorii^ Ae first half hour, there was a sensation of 
wanntii, not sufficieut to be called a burning sensation, 
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in the abdomen. This sensatioD pasMd away after a 
short time. There was no evidence of coiutipation, the 
dm^ apparently having a mild laxative effect. The pro- 
dnction of headache, nansea, burning sensation in the 
stomach, etc., by such drags as thymol and chenopodiom, 
frequently makes it difficult to give a second treatment 
or to bring in new patients after the word has passed 
aroond that some have been made ill by the treatment. 
The aatfaor also had the opportunity to make some 
toxici^ tests of carbon tetrachloride on monkeys. From 
these die apparent safety of carbon tetrachloride is like- 
wise indicated. Carbon tetrachloride is much cheaper 
than chenopodinm or thymol, and can be pnrchased al- 
mtwt anywhere at any time. It does not depress nn- 
striated musculature or lessen peristalsis. An immense 
saving might be ^eeted by the omission of a purgative 
in carrying on hookworm campaigns involving millions 
of people. It may be said in passing that it is apparent- 
ly of no value for removing tapeworms. 

RESTORATIVE THERAPY 
PROTECTANTS, 

Calamine in Treatmsnt of Hemonltotda. J. C. Lyth^ 
advises that after the bowel movement, which should take 
place at night, and after gentle sponging with tepid 
water, calamine powder be applied freely and thickly 
on a sanitary wool (absorbent cotton) and gauze pad in 
contact with the piles. 

Paraffin Film as Antipruritic. A. Kissmeyer' calls 
attention to the use of parafOn films in dermatology not 
only for the healing of leg ulcer, but also and most 
especially in eczema, in neurodermatitis, prurigo and 
Roentgen-ray bums. While it did not always secure 
he^ng it never failed promptly to lessen the itching. 
The film he finds most valuable is composed of benzoin 1, 
caoutchouc 5, paraffin (melting point 52°C.) 100 parte. 

Paraffin Film Treatment of Bnma. Harry CobenB 
eonsidera paraffin treatment especially indicated in ez- 

Brit. Hed. Jont., Feb. 19, 1821. 
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tensive bums. It is superior to other well-sponsored 
forms of treatment, which the author reviews and criti- 
cizes as follows : 

Carron oil almost always infects the wound. Wet 
dressings, e. g., of aluminum acetate are difficult to keep 
wet ; and, if drying is permitted, adh^ons form between' 
the gauze and tissue; the gauze becomes enmeshed in 
the burned surfaces and granulations; and its removal 
is a very painful, barbarous procedure. The continuous 
bath treatment has no special advantages over other 
methods, and is difficult to carry out. Picric acid in 1 
per cent, solution as a wet dressing has many exponents 
and undoubtedly possesses excellent healing qualities; 
but it stains everything yellow, and in extensive burns 
may cause toxic symptoms due to absorption of the pic- 
ric acid. There are countless numbers of ointments in 
use, boric acid being the one most frequently employed. 
Others are salicylic acid, resorcin, dermatol, and zinc 
oxide. Although each has some good qualities, they are 
relatively expensive, require considerable gauze, are not 
easily handled, stick to the tissues, and do not prevent 
ugly sears and contractures from forming. The open- 
air treatment consists in placing the patient in bed and 
leaving the burned parts exposed to the air, the other 
parts of the body being well covered. In warm weather 
cheese cloth or mosquito netting is placed over the bed 
to keep flies from the wound. The odor and appearance 
of the wound are two objectionable features, as is also 
the tendency of the patient to pick off the scabs, and the 
fact that disfiguring scar formation frequently follows. 

Treating burn cases with adhesive plaster strips about 
one inch wide and slightly overlapping each other, as 
well as using sterile rubber tissue or silver foil strips 
has also the objection that unsightly scar formation very 
frequently follows. 

With the paraffin treatment, frightful disfigurement 
and loss of function are practically eliminated. The 
paraffin does not cure, it simply acts in a mechanical 
way allowing Nature to heal under conditions favorable 
to repair. It excludes the air, maintains a constant tem- 
perature, and forms a protective dressing. It serves as 
a superstructure or scaffolding to new epithelium which 
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rapidly regenerates, and as a pooltiee and cast. A secre- 
tion soon f onns under the dresaii^ whicli makes it eaqr 
to remove without pain, or bleeding or destroying the 
new regenerated epithelium, ther^y facilitating tKe 
healing witboat apparent contracting cicatrices and with- 
out cBOffing functional disability. 

If the paraffin is applied with an atomizer there is no 
□eed of controlling the temperature of the wax as it is 
impossible to bum the patient. The bum most be dressed 
daily, when a considerable discharge of sero-pus will be 
faond under the parafSn, loosening and liftii^ it op 
and making its removal easy and painless. Where pus 
is toa profuse or where absorption symptoms occur 
(fever, redness, and swelling) the paraffin treatment is 
diseoQtinned for a day or two and the Garrel-Dakin 
ulution applied. In extensive bums, early grafting, 
nsnally in about three weeks is advisable. 

Cohen gives a comparison of three cases, burned at 
the same time and to about the same extent, to each of 
niiieh different treatments were applied. A girl whose 
entire back from neck to gluteal folds, plus two arms 
was burned, received a modified open air treatment. 
Duration of stay in the hospital was seven and one-half 
months. Length of time of subsequent dressing seven 
and one-half months, giving a total duration of treat- 
ment of fifteen months. There was considerable scarring 
and keloid formation. 

A boy, similarly burned, was treated with ointment 
adheedve strips for seven months and is still being 
drewed, fifteen months after the accident. Ugly scar- 
ring is evident. 

A woman whose entire back from neck to gluteal folds, 
pics one arm, was burned also to the third degree, 
treated with "ambrine," stayed in the hospital three 
months and one week. She was subsequently dressed, 
for one month, which made a total duration of four 
months, one vreek. There was slight scarring. 

A comparison of these three cases shows in favor of 
the pai-nfflTi dressing: (1) enormous time saving; 
(2) dr«88ingB painless and comfortable; (3) minimum 
*«"ins- u3,„z™„vCt)Og[c 
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F. P. Horan" finds the most satisfactory local treat- 
ment of bums to be the use of DicMoramine-T, followed 
by a paraffin or other fatty film. The entire burned 
surface of the patient is sprayed with a 2 per 
cent, solution of dichloramine-T dissolved in chlorco- 
sane. There may be a slight tingling sensation for a 
conple of minutes after which the pain will almost en- 
tirely disappear. In some cases, followii^ the diehlora- 
mine-T application, he sprayed the surface with parre- 
sine and covered the entire area with large compresses. 
In many of the cases he has not used the parresine at 
all; but instead, where extensive destrnction of tissue 
has taken place; he simply applied compresses soaked in 
dichloramine-T directly to the part involved. The dress- 
ings were changed daily. The advantage of dichlora-' 
mine-T is that it is an antiseptic and that it keeps its 
antiseptic properties for twenty-four hours and has an 
oily base which permits the dressings to be changed with 
perfect comfort to the patient. When, after several 
dressings with dichloramine-T, no infection has developed 
and granulations are beginning to appear, Horan covers 
the area which has been sprayed with dichloramine-T 
with vaseline compresses that have been aseptieally pre- 
pared. The vaseline compresses are made with a mix- 
ture of 91 parts vaseline, 6 parts paraffin, 3 parts resin. 

ASTRINGENTS, STYPTICS, HEMOSTATICS 

Influence of Reaction on the Predpttation of Froteins 
by Tannin. T. Sollmanns shows by means of test-tube 
experiments, in which the hydrogen-ion concentration 
varied from pH-1 to 10, that the precipitation of 
protein by tannin depends on the hydrogen-ion con- 
centration of the medium. With concentrations of 
tannin such as would be used for astrii^ent effects (from 
0.1 to 0.5 per cent.) precipitation is maximal between 
pH = 2 to 5 ; with greater acidity or alkalinity, the 
precipitation JDecomes smaller. With alkalinity greater 
than pH ^= 8 or 8.3 there is no precipitation and there- 
fore no astringency. The limits are somewhat more 
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narrow for dilute than for concentrated aolutiona of 
tannin. The precipitation limits are. essentially the same 
for native proteins (serum and albumin) and for " Witte 
peptone." These data suggest tlie following as to 
astrii^eucy by tannic acid in the alimentary tract : 

"The resting empty stomach would permit precipita- 
tion of the mucosa, and therefore astringency or irrita- 
tion of the stomach. The tannin would thus be bound 
probably completely and prevented from acting on the 
intestine. 

"When taken with food there would be some astrin- 
gent action, but the precipitation would involve mainly 
the food proteins. These precipitates would also adsorb 
some of the tannin. The precipitation would at first 
increase with the acidity; but at the maximum acidity, 
a part would be redissolved. 

"The chyme when it reached the duodenum, would 
contain tannin in the form of protein precipitates, ad- 
aorbed tannin, and redissolved tannin. 

"In the duodenum, the conditions would be favorable 
to further precipitation, and therefore to astringent 
action. 

"The reaction of the entire small intestines would per- 
mit precipitation, if any tannin were available. How- 
ever, the reaction becomes progressively less favorable 
from the duodenum downward. Consequently, no fur- 
ther precipitation could occur after the duodenum or 
jejunum, except by the liberation of bound tannin. 
Snch liberation occurs to some extent by the ultimate 
cleavage of the protein by which the tannin had been 
bound or adsorbed. However, this can extend only so 
far in the intestine as protein-cleavage extends ; for the 
liberated tannin would be immediately bound by the in- 
testinal mucosa. 

"It is, therefore, impossible that the astringent action 
Bhould extend to the large intestines, unless peristalsis 
or protein cleavage are very abnormal, as for instance 
in 4^olera. 

"Solutions of krameria or catechu would behave like 
tannin, and it is difficult to see how they could have 
much advantage. The crude drugs or solid extracts 
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m^ht poadbly be saperior, namely, if &ey diasolve on^ 
doiwly in the intestines." 

AttrlBgoit OoUjiinm. Bichter' reconuoends in se- 
vere Bcote conjunctivitis, the following prescription 
which has given relief in cases in which other astringents 
failed: 

9 

Sodinni bont« 2.0 

Tuude add OJ-0.5 

DiatUIad tnter SO.OO 

If. L«beL A few drops in eye* uonilag ftnd evening. 

Fsimaiiffaiiat* of Potauima ai a Septic for Seroui 
Bnrfacei. In cases of hemorrhages from superficial 
wounds of the serosa after separation of adhesions J. 
Dsime" has used potassium permanganate crystals with 
best results. One or more crystals of the salt picked np 
with a pair of dissection forceps and applied to the 
bleeding points instantly coagulates the blood, forming 
a black, dry, aseptic scab. After some seconds the scab 
is cautiously removed with fine blunt forceps; and on 
the wounded surface of the serosa there remain only 
black spots. If the bleeding surface is- large, a pinch of 
permanganate crystals is folded in a piece of lint and 
applied to the wound for a few seconds. The author has 
employed this method for nearly twenty years without 
any complications. 

L. Buckl^* has tried the dn^ on various bleeding 
surfaces, oncontrollable by other styptics, with entire 
success. Thus in stubborn bleeding ^ter tooth extrac- 
tion the application of a little powdered potassium per- 
manganate into the bleeding cavity and pressure upon it 
with a piece of absorbent cotton soon stops the bleedit^;. 
In cuts of the scalp (not too extensive cuts of course) 
a sprinkle of the powdered drug over and into the cut 
surfaces promptly stops the bleeding, protects the open 
wound from the outside infection, and speeds np the 
healing process. So much does he rely on Uie styptic 
and antiseptic powers of this drug tiiat in scalp cuts of 
medium size after the pondered drug is applied to the 

(71 Dewtedi. mcd. Wocbenscbr., 1»21, p. TIT. 
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sarfsecs, no farther pntteotion by bandaging is prac- 
ticed. He haB never noticed an; infection developing in 
such cases when so treated. He uses the powdered drag, 
not the crystals, as Dr. Dsime advises, for the following 



1. The powder having no e^iarp edges, as the crystals 
have, its application to the bleeding points or surfaces 
is less painful. 

2. !%« powder, more completely than the crystals, 
covers the entire bleeding surfaces and more promptly 
stops the oozing of the blood. 

3. It takes tes time to sprinkle a little powder over a 
bleedii^ surface than to touch up every bleeding point 
with a crystal or crystals as Dr. Dsime does. 

4. Occasionally it is necessary to press the drt^ gently 
but firmly into the bleeding surfaces ; this can be done 
with the powdered drug but not with the crystals. 

Intramntenlar Injaotion of Caloiom Chloride as 
HemoBtatic. W. B. Orove, and H. W. C. Vines,> in view 
of the fact that calcium administration by mouth has 
no effect upon blood calcium, advocate intramuscular 
injection of calcium chloride by the following technique : 
One grain of calcium chloride is dissolved in about 100 
minims of water and injected deeply into the gluteal 
muscles; it must not be injected subcntaneoasly or 
sloughing of the skin will be caused. If a solution of 
the ^t is made up to a concentration of 1 in 4, 4 minims 
then contain 1 grain. This solution has been kept for 
weeks, and in tibia strength apparently remains sterile 
indefinitely. The 4 minims are dilated to 100 minims 
with boiled water, and in some hundred or more injec- 
tions nothing abnormal has developed at the site of in- 
jection. The calcium value in the blood is found to rise 
slowly, as the result of such injections, to a maximum 
in six hours; and then to remain practically constant 
for at least twenty-four hours. It has been found per- 
fectly safe to give a second injection at the end of 
twenty-four hours ; and, if necessary, a third one twenty- 
four hours later. In anticipating hemorrhage at or after 
operation, an injection not more than two hours before, 
or even at the time of operation, would seem indicated. 



Brit. H«d. Joar., Jul; 9, 1921. 
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Hemostatic Action of Ett^lendiamines. Nonneu- 
bruch, and W, Szyszka^ noted that the hlood coagu- 
lated with extraordinary rapidity after euphyllin injee- 
tione. Further studies showed that, like euphyllin, which 
is theophyllin-ethylen diamine other ethylendiamines 
such as piperazene (diethylendiamine) or etylendia- 
mine acetate, increase the coagubility of the blood, while 
caffeine and theophyllin do not possess this action to a 
marked degree. The coagulation is increased by over 
50 per cent., probably due to increase in fibrin ferment. 
Id several cases of hemoptysis intravenous injection of 
0.48 gm. euphyllin caused prompt cessation of the 
bleeding. 

Effect of Hemostatic Semm (Hemoplastin, P. D. & 
Co.). H. G. Hamilton^ dissents from the conclusion of 
Hanzlik and Weidenthal,^ that the serum products in- 
cluding hemostatic semm did not' accelerate clotting, and 
that, therefore, these are inert as thromboplastie agents. 
The chief objection to the method employed by Hamil- 
ton, the repeated withdrawal of relatively lai^e quan- 
tities of blood, was that bleeding prt^reseively increases 
the coagulability of the blood, and that the results of 
such bleeding tests are so irregular as to be of no scien- 
tific value. Hamilton, however, establishes certain con- 
ditions which he considers prerequisite for the test as 
he employs it, and by means of which, irregularities are 
to a great extent eliminated. In this paper, he publishes 
a series of observations upon horses in which the amount 
of blood withdrawn was certainly too small in relation 
to the total amount of blood in the animal to have any 
appreciable effect upon the coagulation time of the blood. 
His protocol show a decided acceleration of clotting fol- 
lowing the injection of hemostatic semm. 

ANTITHROMBIC THERAPY 

Sodium Citrate Treatment of Thrombo-Angiitis Ob- 
literans. William A. Street^ obtained fairly satisfac- 
tory results in this ordinarily intractable condition by 
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a treatment vhicli consisted of posture and tbe applica- 
tion of heat plus sodium citrate injections. During the 
first month, the patient was kept in bed with the legs in 
an electric light hot air atmosphere of 110° F. An in- 
travenous injection of 250 c.c, of 2 per cent sodium 
citrate solution was made every second day. During the 
second month the injections were made every third or 
fourth day ; the legs were massaged and allowed to hang 
down for a short time each day. Even walking was per- 
mitted if the condition of the patient indicated it. At 
the end of a year, the patient received one injection every 
two weeks and the walking was increased as there were 
indications of the establishment of collateral circulation. 

Potassium iodide, in doses of 10 drops three times a 
day, was given during the whole course of treatment. 
The injections were made in the veins of the arm through 
a curved slip point needle by the usual skin puncture 
method. 

Six cases are reported. The time since the treatment 
varies in duration from one month to one and one-half 
years. The effects were: (1) relief of the pain after 
second injection, (2) the checking of gangrene, (3) the 
healing of indolent ulcer, (4) the slow establishment of 
collateral circulation and, in some cases, the return of 
the pulse in the anterior and posterior tibial arteries. 
Some of the patients have returned to active work. 

ALKALIES 

Alkali in Acidemia of Chronic ITephritiB. B. S. 
Cornell** reports that, after, say, four doses (1.3 gm. 
each) of sodium bicarbonate by the mouth, the most 
severe nephritic dyspnea subsides, and usually disap- 
pears altogether, providing the heart had no part in 
causii^ the respiratory distress. This observation is 
useful in the treatment of dyspnea. The physician will 
frequently meet a nephritic whose distressing dyspnea 
fails to respond to digitalis ; he has no cyanosis or cardiac 
enlai^ement or s^ns of cardiac decompensation. To this 
patient sodium bicarbonate in sufficient doses gives 
prompt relief. There is no contraindication to its use. 

(6) Soar. Amec. Med. Abb'h.. Marcb 12, J921. u;iiiji.j.)vCt)C)'^le 
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The only csntion, perhaps, ghould be not to render the 
urine alkaline for too lon^f a period, thereby facilitating 
phospbatie depogits. 

Alkali in Impending DialMtio Ctmta. W. E. CaryV 
experience with two cases reported in detail indicates 
that the precoma in diabetics with law reserve of alkali, 
the symptoms of acid intoxication, can be promptly 
eliminated by the immediate recourse to alkali — prefer- 
ably by mouth but, if absolutely necessary, by other 
routes in addition — when, as in the cases described, no 
other procedure alone will avert death. He emphasizes 
the importance of gettii^ from 25 to 50 gm. of the alkali 
into the body within the first two hours. The reaction 
of the urine should be carefully observed, and frequent 
tests of the urine or blood made to prevent ovra-alkaliza- 
tion. In severe cases, the immediate danger of coma 
passes when the reserve is broi:^ht to 30 and conservatism 
in going above 40 may possibly be wise, although Cary 
has never seen any harmful results that could be at- 
tributed to the use of alkali in these cases. 

Dote and Methods of A^mnistration: Gary calculates 
that a plasma carbon dioxide of 40 would imply the 
necessity of giving the patient 85 gm. of soda as quickly 
as permissible. Setting sis hours as the time within 
which the dose should be given, and four hours, if pos- 
sible, three routes of administration are available: (1) 
mouth or stomach tube; (2) bowel, or (3) vein. These 
are discussed in the reverse order of importance in these 
cases. Intravenous administration is to be considered 
only in eases in which administration by other routes 
proves insnfBcient. As is well known, a sodium bicar- 
bonate solution can not be boiled without partial con- 
verfflon of the bicarbonate to the carbonate; and, for 
the preparation of a sterile solution, special precautions 
are necessary. One may follow the plan used by Sellards, 
or the powdered bicarbonate may be sterilized in sealed 
tubes and then added to the sterile water, making a 
4 to 5 per cent, solution. Unless the material has been 
prepared beforehand, its preparation is liable to cause 
a loss of valuable time; and further delay may be caused 
by assembling tJie paraphernalia necessary for the in- 
travenous injections itself. When all is ready, ^00 c.c. 

(7) Jonr. AmeT. Ued. An'a., M«j SI, IMl. 
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of this solntioQ every hour is about as modi aa one ahoold 
attempt to give. 

By the bowel, one may employ a 3 per cent, aolntion 
and succeed in giving it at the rate of 300 c.e. an hour 
by the drip method. Giving 9 gm, of the soda every 
hour by this route for three or more hours, is as much as 
can be anticipated. 

Administration by mouth is the most satisfactory 
method in diabetic cases. Although sprne diabetic pa- 
tients with high acid intoxication vomit durii^ the early 
stages, they will usually retain sodium bicarbonate sur- 
prisingly well. They differ in this respect from many 
cases of acidosis vnth nephritis. Cary has usually found 
it possible to give as much as 20 gm. of sodium bicar- 
bonate by mouth as first choice in every case. In coma- 
tose cases, the alkali may be given if necessary through 
the stomach tube. However, a case in which the patient 
has smik completely into coma is usually hopeless j and 
unless a patimt is actually comatose, it will commonly 
be found possible to nurse the alkali solution along, a 
spoonful at a time, if the effort is faithfully made. If 
the rate of administration by mouth falls behind 15 gm. 
an hour for one or two hours, accessory methods should 
be caUed on early to make up this deficiency; first, the 
rectal drip, and then the intravenous injection, if the 
latter is imavoidable. The introduction of massive doses 
of soda necessarily increases the osmotic concentration 
of the body as a whole. Increased thirst is therefore to 
be expected, and great care should be taken to provide 
for an adequate intake of water along with the soda. For 
the purpose of supplying water, the bowel may well be 
used, thus reducing the volume of liquid given by the 
stomach. To this end the oral administration of the 
bicarbonate may be supplemented by the rectal admin- 
istration of physiologic sodium chloride solution at the 
rate of from 400 to 500 c.e. an hour. [Tap water would 
be better for this purpose. — Ed,] 

ACIDS 

Pepiin and H-Ions. H. T. Grafaer^ corroborates the 
demonstration by Sorensen that the action of pepsin is 
not dependent upon the titrable acidity but rather upon 

(8) Joar. Amer. Pharm. Aii'd., Jnne, l&El. 
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the H-ion concentration. It is universally recognized 
that the pepsin digest, when e^ white is used as the 
proteid imder digestion, takes place beat in a medium 
of 0.3 per cent. HCl and at a temperature of 52° C. 
If the peptic activity were dependent on the titrable 
acidity alone, it would be only necessary to adjust other 
acids, both organic and mineral, to this same 0.3 per cent. 
strength to obtain the same activity, assumii^ that the 
acid employed does not directly inhibit peptic digestion. 
Experiment proved that this is not the case when various 
acids are used. This is due to a difference in the con- 
centration of "H" iona. When H-ion concentration was 
adjusted to he equal to that of 0.3 per cent HCl, phos- 
phoric acid of 49.00 titrable acidity digested equally as 
well as the hydrochloric acid with a titrable acidity of 
0.3 per cent. It was also found that phosphoric acid 
brought to the same H-ion concentration as 0.3 per cent. 
HCl at 52° C. before adding egg white is just as efficient 
as the HCl in activating peptic digestion. On the other 
hand, acetic and citric acids brot^ht to the proper 
H-ion concentration at 52° C. before adding egg white 
are not efBcient activators of pepsin dii^estion after the 
egg white is added. This is perhaps due to the strong 
depressant action of the egg white which acts as a buffer 
toward these weakly dissociated acids. 

Dangen of Hydrochloric Acid Adminiatraition. J. C. 
MeClure, and H. A. Ellis^ conclude that the opinion 
generally held that dilute hydrochloric acid is a more 
or less harmless drug of tonic properties is erroneous. 
They have found cases of acid sensitiveness showing such 
an intolerance of acid that even a dose of 5 minims 
thrice daily was keenly resented. This sensitiveness, 
sometimes occurring in persons who are perfectly 
healthy, is manifested in two ways: (1) by nausea and 
vomiting, following rapidly on a dose of the acid — ap- 
parently a local intolerance; and (2) by the gradual 
development of circulatory difScnlties accompanied by 
a rise in blood-pressure — a condition probably of renal 
origin. It is especially individuals whose renal function 
is crippled who are curiously "acid sensitive"; and in 
these very small doses of dilute hydrochloric acid will 



Lonret, Aug. e. 1 



U3«.z™»vCt)C)gle 



PHARMACOLOGY AND THERAPEUTICS. 73 

raise the blood-presanre and induce unpleasant 
symptoms. 

Hence, when acid is bein^ administered, the blood- 
pressure shonld always be estimated from time to time, 
and the urine be tested for its acid and ammonia rela- 
tions. In cases in which an early condition of renal 
insufficiency is suspected, the "rest urine" should be 
compared with the "alkaline tide urine" in respect of 
the relative acidity. When this general acid sensitive- 
ness occurs accompanied by a rise in blood-pressure, acid 
administration and acid feeding are contraindicated. 
During treatment with acid, a rise in the blood-pressore 
may be followed by a more or leas similar fall, which is 
not easily reversible. This occurs because the acidosis 
may be transferred to the tissues, the acidemia thus be- 
ii^ changed into a histo-acidosis, and this causes a fall 
in the blood-pressore. If a histo-acidosis be established, 
it is not ea^ to raise the blood-pressure again, because 
of the difEctilty either of raisii^ the acid content of the 
blood above that of the tissues or of reducing the acidity 
of the tissues below that of the blood, the fluid pressure 
thus persisting toward the tissues, while the balance is 
against the blood. In such cases, edema may occur. 

ALTERATIVES 

Phospb-oms in Rickets. In a previous report D. B. 
Phemister^ showed in Roentgen-ray studies the influence 
of phosphorus on the growth of normal bones and the 
bones in the growth disturbances of osteogenesis im- 
perfecta and dysehondroplasia. A dense shadow formed 
at the growing ends of the shafts, which gradually in- 
creased in thickness as long as the phosphorus was given. 
Miller and Phemister repeated Wegner's classical ex- 
periments on dogs and partially confirmed his findings. 

This led Phemister, E. M. Miller and B. Bonar^ to 
Tmdertake observations on the bones in rickets to study 
the influence of phosphorus and cod-liver oil and of phos- 
phorus alone. Pour cases were studied. Two on phos- 
phorus and cod-liver oil, and two on phosphorus alone. 
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It wss fooncl that the ead-resnlts produced hj phos- 
phoroB, and the combination of phosphorus and cod- 
liver oil were qnite giinilar. The rarified areas of the 
rachitic bones acquired au approzimately normal density 
in both instances. 

That cod-liver oil alone may produce such changes has 
been shown by Howland and Park (1920), who have 
made extensive Btndies of its effect on rickets. Prompt 
healing was obtained with the formation of a double line 
in the juzta-epiphyseal region of the shaft and ossifica- 
tion of other rarified areas of the bones. 

The method of action is little understood. In the 
case of cod-liver oil the result might be attributed to 
the presence of the fat-soluble vitamin A ; but this could 
not be the explanation for the action of phosphorus. 
While there is a trace of phosphorus in cod-liver oil in 
organic combination, it is improbable that it is present 
in sufBcient quanti^ to exert any influence. Clearly 
phosphorus, and also cod-liver oil, in some way restore 
the power of normal ossification, which in rickets is 
temporarily lost. 

Cteldtun in Pnlmoiuuy Tnbenralosis. E. E. Prest" 
has been giving calcium lactate (1 gm. in powder form 
at bed time during alternate weeks) to a majority of the 
ninety-four patients in the Ayrshire Sanatorium and is 
convinced of the benefit accruing. The female loses a 
great deal of calcium with the menstrual blood; hence 
in cases of excessive ovarian activity calcium may be- 
come deficient. In many girls and young women, and in 
some women at the menopause who are found to be also 
anffering from pulmonary tuberculosis, one of the dis- 
tressing symptoms is menorrhagia; this condition can 
almost invariably be benefited by the administration of 
calcium. Calcium largely ceases to be excreted during 
pregnancy, the retained calcium beii^ used up by the 
growing fetus; during lactation calcium is largely se- 
creted in the milk, and this probably is the chief reason 
why lactation has such a prejudicial effect on tuber- 
culous women. The high content of calcium in milk may 
be one of the reasons for milk holding such an important 
position in the dietary of the tuberculous; and therefore 



Biit. Med. Jour.. March 1 



u;.,..s.j»vCt)C)g[e 



PHARHACOLOOT AND THBRAPBUTICS. 75 

when milk is difficult to obtain it might be well to give 
children ealcinm. The reprodnetiTe oi^ans seem largely 
nspoiuible for ealcinm waste, and even in males sexual 
excesses are accompanied with calcium loss. Prest has 
found calcium useful in treating young adult males, and 
it would probably be useful in the treatment of 
neurasthenia. 

The effects obBerved during the administration are: 
Fall in temperatura, cessation of night sweats (rare in 
sanatorium), increase in energy, cessation of menor- 
rhagia, retrogreBsive chains in the lesion, and benefit 
to the anemic conditions. 

ORGANOTHEHAPY 

Epinaidirina in. Addison 'i Dtieaie. A. L. Huirhead* 
reports his experience with epinephrine in his own case 
of Addison's disease. Hypodermic injections of one- 
half to 1 ampule containing 1 e.c. of a 1 :10,000 solution, 
given twice daily produced improvement almost at once. 
The earliest results were relief of the feeling of tension 
in the abdomen and an increased food tolerance. Soon 
an increase in strength and endurance was noted. An 
attempt was made to use a solution of epinephrine in 
dilute mucilage of acacia for the purpose of delaying 
ahaorption and prolonging the epinephrine action. A 
eomparison of the blood-pressure results after the ad- 
ministration of %oo of * grain of epinephrine in sterile 
salt solution and the same amount in acacia solution, 
bypodermically, is shown in Figure 9. 

Epinephrine solution by rectum was tried alsd, and 
the sphygmomanometer revealed positive pressure re- 
Holts. Figure 10 shows the amount and duration of in- 
creased pressure produced by rectal injection of 2 c.c. 
of a 1 :1,000 solution of epinephrine diluted with physi- 
oli^ic sodium chloride solution. This method of medica- 
tion was used twice daily for several months. Muirhead 
also used rectal injections of dried whole suprarenal 
gland, 10 grains dissolved in physiologic sodium chloride 
solution, but the pressure results were less marked and 
not definitely measurable. Of late, ampules of the 
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1 :1,000 solution have been used and the epinephrine 
tolerance has been found to be only 0.2 c.c. Lai^er doses 
cause uneasiness, trembling of the extremities, a sense of 
impending chill and a feelii^ of tension in the r^on 
of the removed kidney. 
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¥ie. 6. CompnrlaoD o( the eltecta on tlie blood-presaure of Uoo grain 
oC epinepbrlne vheo administered liypodenalc&Il; in pbjBiQlorlc salt 
solutloil (broken line) and wben given Id acacU mucilage (lolid line). 
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At the present, the blood-pressure level is about as it 
was at the onset. The last reading was 92 systolic, and 
64, diastolic. The marked improvement observed in spite 
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Elg. 10. Effects an blood-prcBBure o( 2 e.c. of eplnepbrine solutlan 
admlnlaterod by rectom. Arrow Indicates time at vblcb epinephrine 
was administered. 



of the low pressure level would indicate a gradual adap- 
tation of the organism to the low pressure level. The 
artificial supply of epinephrine no doubt aids boc^ func- 
tion, as a brief withdrawal recently was followed by some 
recurrence of gastro-intestinal symptoms. (_^^~,t)()o|(^ 
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Rectal and Oolonic Injeotkau of Epinephrine. H. Q. 

Barbour, and F. H, Rapoport* found by experiments 
that in rabbits epinephrine is absorbed both from the 
rectnm and from the colon. Injected into the rectum, 
epinephrine causes a greater rise in blood-pressure than 
when injected into the colon. When epinephrine is in- 
jected into the colon, it causes a greater degree of glyco- 
suria and diuresis than when injected into the reotam. 
The reason for this lies in the anatomic fact that absorp- 
tion from the terminal portion of the mammalian in- 
testine takes place by way of the middle and inferior 
hemorrhoidal veins directly into a branch of the vena 
cava. The colon, on the other hand, is drained by the 
portal system. Before the general circolation is reached, 
a barrier is interposed by the liver and its capillaries. 
The two extremes of the alimentary canal present its 
only absorption areas where such protection is not 
afforded. 

[This probably also accounts for the promptness and 
eEQciency of or^ (snblingoal) administration of drugs 
as contrasted with peroral (more commonly but less 
properly called oral) administration. [Practical Medi- 
cine Series 1917, Vol. VIII, p. 18.— Ed.] 

Binet (1917), characterizied epinephrine as "innocu- 
ous by stomach but very toxic by rectum." 

Epinephrine in BroncUal Aathma. H. L. Alexander 
and B. Paddock^ argue that bronchial asthma is due to 
vagotonia, basing this assertion on the fact tlwt in 
asthmatics there is an increased sensitiveness to pilo- 
carpine and epinephrine. A small dose of pilocarpine 
which has no effect on a normal individual may bring on 
a tTPical asthmatic attack, thoi^h a dose lai^e enoi^h 
will bring on a typical asthmatic attack in the normal 
individual. The same holds true for epinephrine. Mi- 
nute doses which do not have any effect on the blood- 
pressure of the normal, easily relieve asthmatic attacks. 

Hence, the authors advocate the nse of small doses of 
epinephrine; 0.25 o.c. of 1 to 1,000 epinephrine, a much 
smaller dose than is usually employed, as of greater 
value. 

._reb^l», 1921. 
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Negative pilocarpine reactions do not necessarily rule 
ont vagotonia; other signs and aaaociated conditions 
must be looked for. These include eosinophilia, derma- 
tographism, bradycardia, low blood-pressure, pulsus ir- 
regularis respiratoriua, and the presence of status lym- 
phaticus. 

Dnratiott of Oonstriotion of Blood-TMBeb by Epine- 
phrina. 8. J. Meltzer and John Aner^ studied, by ocu- 
lar observation, the duration of vascular constriction 
produced by adrenalin (Parke Davis & Co.) injected 
subcutaneously into one ear of a rabbit. They found 
the constriction to last in general from 180-480 min. 
(3-6 hrs.) as against a maximum of 7 min. duration of 
blood-pressore rise after intravenous injection. The 
duration of the constriction is longer in general with 
larger doses and with proximity of the injection to the 
central artery of the ear. After the vasoconstriction 
passes off, the vessels of the ear show a tendency to 
dilatation. A subcutaneous injection of adrenalin in one 
ear, which causes a constriction of the vessels of that 
ear, seems often to cause at about the same time a dilata- 
tion of the vessels in the other ear ; the dilatation is not 
of long duration. 

Epinephrine Po^OTthemis. This subject has been 
studied by Paul D. Lamson,^ who has investigated the 
cause of the sudden marked increase in the number of 
red blood corpuscles per unit volume of blood which 
occurs when epinephrine is given intravenously, but 
which fails to take place when the liver is removed 
from the circulation. Lamson ascribes this to an ob- 
struction in the venous outflow from the liver, cau^g 
a swelling of the liver and temporary retention of fluid 
in the liver lymphatics. The physiologic polycythemias 
of exercise, asphyxia, inereaaed blood-pressure and 
emotional disturbances might all be of the epinephrine 
type. The author presents evidence that normally there 
is no reservoir of red corpuscles in the body, sufficient 
to increase the red blood count appreciably and that all 
sudden polycythemias in which there has not been suffi- 
cient time for red cell production are due to loss of fluid 

(T) Jour. Fbarm. and Biiier. Tber., April, 1921. 
18) Ibid.. Soptcmber, 1920. 



PHARUACOLOQT AND THERAPEUTICS. 79 

from the circulation. Besides retention of fluid in Uie 
liver, as has been shown to occur in the epinephrine poly- 
eythemias, Lamson recognizes two other t^pes — ^namely : 
the one occurring in endothelial poisoning, as the injec- 
tion of histamine in which case fluid is lost into the 
Tftrious tissues directly; secondly, loss of fluid into 
passives of the body as in the case of diarrhea of cholera, 
and ^e loss of fluid into the bronchi in gas poisoning. 

Pitoitary Extnwt. Xti Dangan. M. P. Rucker and 
C. C. Haskell^ arrive at the conclusion that the use of 
pituitary extract is accompanied by danger to the mother 
and to the child. The injurioos action on the mother is 
manifested by an increase in the frequency of perineal 
lacerations and the occasional oceorrence of uterine rup- 
ture, in eaaet in which all the indications for the me of 
the extract are preBent. The dangers to the child con- 
«8t in the greater tendency towtuxi the production of 
asphyxia and toward the occurrence of intracranial 
hemorrhage. 

The autiiors have been able to secure graphic evidence 
of tetsnizing action on the human uterus »n titu by in- 
troducing a Voorhees bag into the cervical canal and 
connecting its interior with a mercury manometer. 

The uterine contractions were recorded on the smoked 
surface of a kymograph. Even doses of pituitary extract 
as smalt as 2 minims cause a persistent increase in 
the tone of the uterus. As is the case with the uteri of 
lower animals, there are similar contractions superim- 
posed on the tonic increase in pressure, bnt the base line 
does not return to its original level for some time, as 
long as twenty-eight minutes after one dose of 2 minims. 
After the injection of 0.5 ca., the increased tonus per- 
sisted for thirty-five minutes. In two tracings, the level 
of this new base line was above that of the height of the 
individual contractions occurring before the administra- 
tion of the drug ; in other words, there was a constantly 
maintained intra-uterine pressure decidedly higher than 
that existing at the height of the individual eontractions 
before the dmg was injected. They quote the following 
statistics from The Memorial Hospital of Bichmond, 
which speak for themselves. 

"' ""'■ '-"■ ""■■ ■'■■■"■■ "•' "■ ""■ „,„.,Coogle 
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An ezamination of necropsy records of eleven still- 
born infants showed that subdural hemorrhage occurred 
in none of nine cases in which the mother had not re- 
ceived pituitary extract, while subdural hemorrhage 
occurred in two cases in which pituitary extract had 
been given to the mother; once in the small dose of 
0.5 C.C. If the possibility of intracranial hemorrhage is 
increased'by the use of pituitary extract, the death of 
the child is not the only catastrophe to be feared. 
Diffuse nervous lesions due to cerebral hemorrh^e re- 
sult in terrible afflictions. Such cases are reported in 
literature. Hence the authors believe there is always 
the possibility of harm resulting even from the so-called 
"safe" doses, a danger so real that it is scarcely justi- 
fiable to risk it for the sake of a few added hours of rest 
or those left free to be devoted to other tasks by the 



Pitnitary Ertract and Hiitamine in Diabetes In- 
Bipidns. B. B. Gibson and F. T. Martin" report a case of 
diabetes insipidus in which the administration of 1 c.e. 
of the obstetrical preparation of pituitary extract sub- 
cutaneously temporarily increased the concentration and 
reduced the volume of the urine. Histamine, which is 
thought to be the active principle of the posterior lobe 
of the hypophysis, gave similar results; but was leas 
effective. 

Therapeutic Uses of Anterior Pituitary Gland. T. B. 
Scott, and F. W, Broderick* direct attention to pit- 
glandin, the active principle of the anterior lobe, which 
we must differentiate from pituitrin, the active prin- 
ciple of the posterior lobe. The work of Goetsch and 
Robertson has shown conclusively that the development 

12) Archlv. Int. Med., Marph, 1920. 
(41 FractlUoner, October, 1921. 
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and proper conservation of the genital functions can not 
be secnred without the active assistance of anterior lobe 
secretion. The application of this knowledge should 
prove very valuable. 

Much has been done by thyroid treatment, but still 
more would be accompliehed if we realized that thyroid 
and anterior pituitary deficiency generally exist together. 
The thyroid perhaps tells more on the brain and nervous 
development and the pituitary on the osseous and the 
sexual, but no fast line can be drawn between the two 
influences. We see often the slow developing, doll ade- 
noid type improve rapidly under thyroid, so far as 
intellect is concerned, but the body and limb growth 
falters. Here the combination does excellently well. In 
girls, especially, the intellectual life may be active and 
even brilliant, but the uterine and ovarian development 
are almost standing still, unobserved and untreated; 
these girls grow up sex failures. Never advancing be- 
yond rudimentary growth of uterus and ovaries, they 
swell the ranks of the disappointed, the sterile, and the 
nervous invalids. They often begin to menstruate at 
13 or 14, and go on for a year perhaps; then comes 
irregularity or complete cessation. This state of things, 
when not due to manifest anemia, points almost con- 
clusively to hypopituarism, and can be helped wonder- 
fully by anterior pituitary medication. It should be 
given in good doses for two to three years, or till healthy 
menstruation is well establisdied. Under its influence 
the pelvic oi^ana develop as Nature demands. 

It is well known that children of both sexes, who have 
enuresis, often recover under thyroid, but there are fail- 
ures also, and, in these, the combination of the two gland 
extracts will often succeed. Failures of normal skeletal 
growth and osseous development especially demand pit- 
glandin. "While the anterior pituitary secretion promotes 
grovrth and develops function in early life, in old age 
it maintains function and for a long time counteracts 
the tendency to degeneration of tissue. This and thyroid, 
together, are the conservators, natural, not artificial, of 
life and energy. After the age of 55 or 60, pitglandin 
failore is generally associated with thyroid failure. The 
f^mptoms are the well-known ones generally classed un- 
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der robtbyroidisni. These ore, raised blOod-preamre with 
its Tisusi signs of cardiac strain and fati^e, shortness 
of breath, and easily-produced mnscDlar fatigue. If the 
cerebral arteries are affected, there may be vertigo and 
tinnitos. In short, there are the symptoinfl of early 
arteriosclerosis: premature sexual and -vesical weakness, 
which so often occur, point to pitglandin deficiency. In 
practice, it is found that combinations of the thyroid 
and pit^Iandin are most effective, the pitglandin balances 
effectually the depressing effects of the thyroid, but it 
t^onld be given in full doses, from 2 to 6 grains of dried 
extract daily. Pituitrin ^ould be avoided, for it tends 
to raise blood-preesnre. 

Pitglandin holds out much promise in senile apilep^. 
The anther reports three eases of epilepsy in men be- 
tween 70 and 85, relieved by doses of 0,03 to 0.09 gm. 
of anterior pituitary twice daily. The mental condition 
of these three men has much improved and their temper 
also. 

BUa in Obitinate Dian^iea. Acting on the hj^iothesia 
of biliary insufficiency, W. H. Lewis'* administend from 
2 to 4 gm. of ox bile every twenty-four hours to his pa- 
tients suffering from diarrhea with greyish offensive 
stools, not relieved by diet, fasting, or other medication. 
The result was immediate and marked. Bowel move- 
ments were reduced, resumed their normal color and 
consistency, and abdominal distress disappeared. 

BLOOD TRANSFUSION 

Blood Transfusion. As a result of their experience 
with 186 blood transfusions, I. S. Bavdin and B, Qlenn* 
consider it a speciBc in acute hemorrfiage where the 
"limit of bleeding" has not been reached, in melena 
and in the hemorrhage of hemophilia. It is of definite 
value in primary pernicious anemia in hastening ukd 
prolonging remisfdons. It is indicated in cases of severe 
secondary anemia. After transfusion, operations on de- 
bilitated or anemic individuals may often be safely nn- 
dertaien that otherwise would involve serious risk. 



15) Sontb, Hed. Jour., December, 1930. 

(6) Amer. Jonr. Ued. Sd.. Mar. 1931. ,- \ 
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Transfusion in shock is not so efScatuoas as in cases of 
shock associated with hemorrhage. The sathora have 
not been able to prove the value of tranafaaaon in acute 
infections, bnt in chronic infections have bad results 
jiiHtifying its nse. Transfusion is of unproved value in 
acute leukemia. In aplastic anemia it is at the most a 
temporizing procedure. The difference, so far as re- 
actions are concerned, between the citrate method and 
the Kimpton-Brown method was found to be practically 
ml and the simplicity of the former warrants its prefer- 
ence. Tbey report the following proportion of reactions. 

Noae Mild Moderate Severe DMtfc 

137 45 » 3 8 

In properly typed individuals there should be no mor- 
tality unless the transfusion is attempted as a heroic 
measure in a patient who otherwise has no chance at all. 
In an emei^ency where time means all and the typii^ 
sera are not obtainable, from 15 to 25 c.e. of the dom)r'8 
blood may be injected into the recipient's circulation. 
If no Q'mptoms occur within from three to five minutes, 
the transfusion may be continued. 

Paul M. KralF presents the following resume of the 
subject : 

"The ehief objections to inorganic -salt solutions in< 
travenonsly are: (1) The short time the salt solution 
remains in the circulation; and (2) The possible de- 
structive effects upon the red blood cells, in at least cer- 
tain types of cases. Solutions of acacia and gelatin 
are the most efficient artificial solutions for transfosion 
purposes, but discretion and care must be exercised, as 
dangerous reactions may be produced, with both gelatin 
and acacia. Transfusion of "vital red blood" is a life- 
saving measure, not only in hemorrhage where the 
restoration of blood volume is a vital issue, but in dis- 
eases in which the patient is in need of oxygen, nutritive 
elements, coagulins, antitoxins and bactericidal elements. 
Accurate typing of donors and donees before the blood 
transfusion is a recognized necessity. The main objec- 
tion to the citrate method of blood transfusion is the 
occurrence of chills and fever ; it is, however, admittedly 

(7) Jonr. Eaa. Ucd. Boc.. April, 1»21. u-„„..j„.Ct)C)Q[e 
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the most convenient method. The direet method of blood 
transfusion is unqnestionably the most efBcient." 

Accidents FoUowin^ TraxiafiuioiL B. M. Bemheim," 
while he admits the practical value and ^mplicity of 
transfusion of citrated blood, cites a number of unfor- 
tunate sequeles. We must expect that in from 20 to 40 
per cent, of all citrate transfusions a reaction of greater 
or less severity will occur. Hence there are at least two 
types of cases unsuited for citrated blood : 

1. That in which there has been a hemorrhage of such 
intensity that the extreme limits of bleeding have been 
reached, and the patient is in such a state of shock that 
everything in the nature of additional shock must at all 
hazards be avoided. 

2. Those states of anemia, either primary or second- 
ary, in which the blood depletion has progressed to such 
limits that the patient is almost dead. 

Whole blood transfusion, in which the percentage of 
reactions is hardly so much as 5 per cent., should be 
employed in these two great groups of eases. It is most 
unfortunate that the giving of whole blood necessitates 
a far higher degree of sMll than does the giving of 
citrated blood. It requires great and constant practice 
and a real knowledge of sui^ical technique. There 
should be in every community at least one man com- 
petent to carry out the whole blood method ; and every 
physician should learn to differentiate his cases, so that 
he may t^e advantage of this man's skill, and give to 
his chaises that chance for life for which they consult 
him. 

Transfiuion of Citrated Blood. M. Hoffman and 
H. C. Habein" offer the following apparatus which they 
hope will prove simple and satisfactory, especially to the 
physician who performs only an occasional transfusion: 
In the past, mainly two methods of injection of citrated 
blood have been used r (1) the gravity method, and (2) 
the three-way method with syringe. The objections to 
the gravity method are the lack of control of injection, 
the excessive length of tubing necessary to secure the 
proper aiKOunt of gravity, and the' danger of contamina- 
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tion from the outfflde air. The three-way method with 
syringe offers the objection that it is impossible to pre- 
vent contamination from the outside air, that it is 
clnm^, requires considerable assistance, and the blood 
mast flow through a lai^e amoont of apparatus. Fur- 
thermore, the tubes must be long ; and the small holes 
in the cock are very liable to become pli^ged. One of 
the greatest annoyances in this method is the tendency 
for the plunger of the syringe to stick. Forcing the 
blood throngh the small holes in the stop-cock undoubt- 
edly has a tendency to break down the red cells, and 
this also m^ be a factor in the production of reactions. 

The apparatus devised by the authors eliminates con- 
tamination from the outside air. The blood runs 
through a minimum length of rubber tubing, which is 
of lai^e caliber. It is quickly collected into a flask con- 
taining a solution of sodium citrate. This is done by 
means of a partial vacuum within the bottle. Then by 
reversing the syringe the blood is injected into the 
patient in a uniform, steady, stream at any demred rate 
onder positive pressure within the bottle. The sodium 
citrate solution is prepared from a chemically pure 
product in freshly distilled water. This is a 1.5 per 
cent, solution, and of this 20 c.c. are used for each 100 
c.c. of blood which is to be transfused. 

The details of the construction of the apparatus are 
well shown in the accompanying illustrations (F^. 11 
and 12). As can be seen, little material is required 
which the average practitioner does not already have 
in his equipment. The reversible pump was secured 
from a chest aspiration set. The manometer, which is 
desirable but not absolutely necessary, can be taken 
from any spring sphygmomanometer, and is of value 
only in determining pressure within the bottie. The 
remainder of the apparatus consists of a liter flash with 
a small neck and a wide, flat bottom. A fllter flask such 
as is shown in the sketch is satisfactory, but any Erlen- 
meyer flask may be used. The small glass bnlb inserted 
in the short tube C between the pump and the bottle is 
filled with sterile cotton. This prevents the injection 
of particles into the flask. 

The amount of sodium citrate necessary is measured 
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into a sterile graduate, the tube B to the recipient is 
clamped, and the sodium citrate solution is drawn into 
the QaBk through the tube A by means of a partial 
vacuum produced within it. This indicates further 



Fie. 11' Arrangement oF apparatus (or receiving blood trom donor. 
Note the direction ot tbe arrows on the pump and compare with the 
direction of arrowg In Jlmire IS. This arrangement produces a partial 
Tacuum vithiD the bottle. A ver; small amount o( vacuum is all 
tbat is necessar;. 

whether the pump is applied in the proper manner and 
will preclude any possibility of injecting air into the 
donor'a vein. At the same time it rinses the receiving 
tube with sodium citrate solution, which helps prevent 
clotting. 

To the end of tube A a large 16-gage needle is applied 
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(F^. 11). As lai^e a needle as possible should be used, 
but with this apparatus, on accotmt of the suction, a 
mncb smaller one may be used than ia necessaiy with 
other methods. The inside of all needles should be eare- 



Plg. 12. ATrannment of apparataB tor injectiiic blood Into tbe 
recipient. Note tli« direction of arrowi and pnmp and eampan wltb 
Figure 11. Tbia arrancement prodncca poilUTC prcaanra within tbe 
flank. Kecplnx the maoomBtec between TO and 100 ma. clTca the 
most satiafactor; flow. 

fully polished with "Bon Ami" or a similar prepara- 
tion preceding steriliKatioo, as the authors have found 
that the blood Sows much more freely when the needles 
are so cleaned. The authors are using a blood-presaure 
apparatus aa a tourniquet on the donor's arm, which is 
an excellent method for regulating the pressure so aa 
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to get the maximum flow of blood. They have found 
that a pressore aiightly lower than the donor's dias- 
tolic pressore usually gives this result. 

The needle connected with tube A is introduced into 
the vein of the donor, and at the same time a small 
amount of suction is applied. As the blood flows, the 
flask is gently agitated. When the desired amount is 
obtained, the needle is withdrawn and is immediately 
placed into a small amount of sodium citrate solution 
which is drawn up through the tube, tiereby cleansing 
this part of the system. The needle is now removed and 
the spring manometer is attached in its place. The 
pump is now disconnected and reversed (Pig. 12) ; the 
direction is indicated by arrows in the illustrations. 
Air is pumped into the flask, forcing the blood through 
the tube B goii^ to the recipient, filling this part of 
the system. When the air has all been expelled from the 
tube B, it is damped; and the needle is inserted into 
the patient's vein. The clamp is removed and the blood 
is injected by producing positive pressure in the flask. 

The blood ^ould be injected at the rate of 100 c.c. 
every six minutes; t. e., 500 c.c. in a half hour. The 
pressure that is necessary to do this depends on the size 
of the needle used and the pressure within the vein. 
By the use of the manometer, this can be readily deter- 
mined and subsequently kept at the optimum point. It 
is usually in the neighborhood of from 70 to 100 mm. 
of mercury. 

Except in cases of great depletion by hemorrhage, 
the autiiors believe that small amounts of blood fre- 
quently given are preferable to larger amounts given at 
longer intervals, from 300 to 500 c.c. being the amount 
usually used. 

Simple Blood Transfusion Apparatus. Bamett Green- 
house* suggests the use of a three-way stopcock and 
syringe as shown in Figure 13. 

"The apparatus as sketched is ready to receive the 
donor's blood, since Bore A is in direct communication 
with the donor's needle and the syringe, while Bore B 
is closed. After the syringe is filled by drawing out 
the piston the stopcock is turned halfway around. This 

(S) Jour. Amer. Mwl. Aaa'n., Sept. 25, 1920. ^>t)()gle 
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at once shuts off Bore A and places Bore B in direct 
eommnnication with the syringe and the recipient's 
needle. The blood is then forced into the recipient's 
vein by poshing in the piston. The process is repeated 
nntil sufficient blood is transfused." 




^. 



Fl^'. 13. Direct blood transtnilon appatatm, with thteenitopcack. 



CARBON DIOXIDE 

Carbon Dioxide Inhalation in Acapnia. T. Hender- 
son, H. W. Haggard, and R. C, Cobnmi believe that 
CO, inhalation is of great value in acapnia, a diminu- 
tion of the store of carbon dioxide in the blood and 
tissues which induces profound functional disturbances. 
To employ it successfully, however, we most distinguish 
between the two forms of low blood alkali. A low bicar- 
bonate content may be due to either the acidotic process 
or the acapuial process. In the former, the aUcali is 
first neutralized by acids entering the blood, and the 
carbon dioxide faJls secondarily. In the latter, the 
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respiration is primarily excited ; carbon dioxide is blown 
off, and it is now the alkali which falls secondarily as 
a compensation. Both result la a low blood alkali, but 
in all foadamental aspects they are antithetical. If 
orer-breathing is prolonged, alkali soon b^ns to leave 
the blood. This apparently is Nature's method of pre- 
ventit^ the alkalosis from becoming extreme. If urine 
is being secreted, it becomes alkaline and thus carries 
away a part. Apparently, however, most of the alkali 
passes into the tissues to be there stored, in some way 
as yet not foUy understood, until recalled to the blood. 
Thus, the condition of acapnia and tissue alkalosis in- 
duces a low blood alkali. Unlike the acidotic state, 
however, the alkali has not been neutralized, but has 
been forced out of the blood in the effort of the oi^anism 
to combat an otherwise too acute alkalosis. The normal 
man who voluntarily over-breathes for a moment or two, 
thus inducing a slight acapnia, has in consequence a 
period of apnea. Similarly, but in greater degree, 
the patient, who by unskillful etherization is kept in 
respiratory excitement for ten or fifteen minutes or 
more, would inevitably exhibit subsequently an alarm- 
ing or even fatal respiratory failure, if it were not for 
the compensatory passage of alkali out of his blood. 
However, if the blood alkali has been greatly reduced, 
a condition of profound depression may continue for 
hours, before the organism succeeds in re-accumulating 
t^e needed carbon dioxide and recalling alkali to the 
blood. In this depression, the blood stagnates — probably 
in the abdominal vessels and viscera. The skin ves-sels 
are constricted. The superficial veins become scarcely 
visible, or disappear. The venous return to the r^ht 
heart is deficient; the cardiac action lacks adequate 
volume, and arterial pressure is low. Respiration is so 
much depressed that the oxygen intake is impeded and 
cyanosis is evident. The reason is merely that, as carbon 
<^oxide is the normal stimulus for breathing, and as 
the store of this substance within the body has been 
greatly reduced, normal breathing can not return until 
a snfBcient amoont of carbon dioxide has re-accmnulated 
in the blood and tissues. The vital depression probably 
decreases also the production of carbon dioxide. Mean- 
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iriiile, anestbedB continaes to a greater or less extent, 
for ibs elimination of ether is throogb the Iqq^, and the 
rate of elimination depends, therefore, on the volome of 
the pulmonary ventilation. Full breathing is as essen- 
tial to rapid termination of anesthesia as it is to rapid 
indnetion. 

Obviously the natural method of treatment to assist 
Nature to recover the normal eqtiilibriom, is by restor- 
ing the carbon dioxide. Thereby we reverse the acapnial 
process. All this is accomplished effectively by an in- 
halation device, by means of which any deau^ amount 
of carbon dioxide may be administered to the patient 
mixed with the inspired air, but with no appreciable 
degree of rebreathing, as rebreathing would impede the 
elimination of ether. When a patient is so treated, the 
first response is an augmentation in the volume of 
breathing. Until this is obtained, the amount of carbon 
dioxide administered must be adjusted with caution. 
With a little experience one learns how to push the 
dosage from this point on ; and at this stage, it should 
be pushed. In a few minutes arterial pressure b^ins 
to improve. The skin loses its leaden hue and becomes 
pink as the small vessels relax and fill; and the veins 
of the arms and neck begin to show again. From this 
point on, the administration of the gas is reduced, so as 
not to push the circulation too hard. By care in watch- 
ing the distension of the superficial veins and adjusting 
the inhalation accordingly, wc avoid an over-supply of 
blood to the right heart by the augmented venous re- 
turn. Meanwhile the active pnlmonary ventilation has 
rapidly aerated the greater part of the anesthetic out 
of the blood. In some eases after only fifteen or twenty 
minotea the patient is conscious, and after a few minutes 
more the administration of carbon dioxide may be 
stopped. On the other band, in animals in which the 
a\kt]i reserve has been diminished by intravenous in- 
jection of acid, the administration of carbon dioxide 
does not recall a normal amount of alkali to the blood. 
It cannot, for the alkali no longer exists in the body. In- 
deed, mdi an animal when treated with carbon dioxide 
is overwhelmed by the acidosis, and usually diet , ,| 
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Carbon Dioxide and Oxygen Inhalation in Ftdsoninff 
with Carbon Monoxide. What might be a most im- 
portant contribution to the treatment of illuminating gas 
poiaonii^ is the advocacy by T. Henderson and H. W. 
Ha^ard^ of the addition of CO^ to the oxygen inhala- 
tion in illnminating gas poisoning. The authors believe 
that during carbon monoxide poisoning a great deficiency 
of COj occurs in the blood owing in the first place to 
a vigorus hyperpnea, and secondly to diminished pro- 
duction of CO2 by reason of deficient oxygenation and 
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Pig. 14, Plotted from data ot 
ezperiments 1, 2. 3. Showing tbe 
rate ot ellmlnatlan of carbon 
monoxide from tbe blood of pro- 
foundly aspbyilated but tbere- 
aftec HDtraeted anlmab. 



Fig. IS. Platted from the data 
)t eiperlmenta 4 and 5. Sbow- 
IDK the rite of ellmlnatloD of 
carbon monoxide from the blood 
it anlmala under Inhalation of 



muscular depression. As the result of this deficiency 
of COj in the blood, asphyxiated animals, when restored 
to pure air, exhibit for half an hour or more very poor 
respiration and it is found that the rate of elimination 
of carbon monoxide h correspondingly slow (Fig. 14), 
the condition of tissue asphyxiation is thus continued, 
although the body is surrounded by fresh air. The 
autliors believe that this post-gassing period of con- 
tinued asphyxia may be of critical importance in induc- 
ing subsequent structural degenerations and functional 
impairments. Its abbreviation is therefore an important 

(2) Jonr. Phsrm. and Biper. Therap., AngoBt, IM*., ,1 , 
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object both for therapy and prophylasis. Oxygen in- 
halation during this period has only a slight effect (Fig. 
15) ; it is not adequately inspired. Inhalation of 00^ 
dilated with air has an immediate effect in augmenting 
breathing and hastening the elimination of carbon diox- 
ide (Fig. 16), The best effects are obtained when oxy- 
gen ia inhaled to which 10 per eent. of CO^ has been 
added (Fig. 17). The aT]^mented breathing allows the 
oxygen to effect a rapid displacement of carbon monoxide 
from the blood. Within five minutes the animals were 
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Fli;. 16. Plotted from tbe data Fig, 17. Plotted from tbe data 

of expeiimenta 6 and T. Showing of eipfrimenti 8 and 9. Sbowiag 

tiie rate of elimliiBtiOii of carbon the rate of elimination of carbon 

monoxide from tbe blood of anl- monoilde from the blood of ant- 

aials while breathlns air pins mala ander Inhalation of oxygen 

CO.. plna CO]. 

conscious and stru^ling and almost normal within 
thirty minutes; while animals without treatment were 
oneonscions for almost an hour and still unsteady for 
several hours. 

[Henderson and his associates have published the de- 
scription of an apparatus for 00^ inhalation, which was 
abs^aeted in Practical Medicine Series, 1920, Vol. VI, 
p. 99.— Ed,] 

DIET 

The Principle Underlying Adjustment of Diet in 
Diabetei. R. T. Woodyatt' has contributed a most 

(3) A^hlT. Int Med., August, 1821. U;iiiji.j.)vCjt)C)gle 
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illnmiiuitu^ article on this snbjeet. By descending to 
the fundamentals, he has sncceeded in clsri^>ing what 
may aeem to many a mystery: the sneceas of sneh 
treatments as Donkin'a "milk cure," von Dnering's 
"riee-butter" cure, Moss's "potatoe" cure, von Noor- 
den's "oatmeal" cure, or Falta's "cereal" cure. He 
also shows the nndesirability of prolonged starvation as 
a method of treatment of diabetes. 

Fasting in eases of a sufBciently emaciated patient is 
equivalent to a pare protein ration. Inasmuch as 100 
gm. of protein yields in the body 58 gm. of glucose, and 
perhaps 48 gm. of fatty acid, a starving diabetic with 
low sugar tolerance may continue to excrete sugar and 
be in a state of acidosis on starvation treatment. If 
such a patient be given enough fat to reduce the protein 
catabolism, this will reduce the quantity of glucose 
thrown into the circulation. An opportunity is thus 
given to introduce more carbohydrate in the diet, which 
still further lowers the protein breakdown. The author 
cites an illustrative case in which this actually happened ; 
a patient in whom the "rice-butter" diet (containing 
24 gm. carbohydrate, 2.5 gm. protein, 102 gm. fat, and 
1,024 eateries) afforded the patient all he could eat, re- 
lieved the acidosis and made the urine almost sugar-free, 
after a nine weeks' trial of the ordinary practice of 
under-nutrition had failed to establish a non-diabetic 
state. A further adjustment of the diet, by adding eggs 
and other protein so as to put the patient into nitrogen 
equilibrium and slightly increasing the amount of carbo- 
hydrate and givii^ s still more liberal allowance of fat, 
rendered the patient 's urine free of sugar and of acetone. 

If a patient bos plenty of fat in his body, be will burn 
much tissue fat and much less protein. In such a pa- 
tient the ingestion of the right quantity of fat will save 
the necessity of drawing on his own tissue fat. Why, 
asks Woodyatt, should we compel a patient to consume 
his own fat for the purpose of desugarization, when we 
might supply the fat in the diet, especially as, in draw- 
ing from his tissues, he lowers his fat reserves and to that 
^mltmt increases his protein losses. Of coarse, if too 
\t 18 ingested this would aggravate ^acidosis and 
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increase tiie protein loss; but in the right quantities it 
simply replaces tissue fat. 

To determine the quantity of fat that might be in- 
troduced Trithout danger of acidosis, it is necessary for 
OB to remember that this condition appears as the result 
of oxidation of fatty acid in the absence of a suflBcient 
proportion of "oxidizing" glucose. The ratio required 
appears to be that F A : G ahall not exceed 1.5. When 
we know the quantity of glucose that the patient can 
utilize, we must, in order to secure for him tjie maximal 
number of calories, give every possible gram of fat that 
he can use in accordance with the ratio given, while the 
protein most be kept as low as possible and the carbo- 
hydrate as high as possible ; this because each gram of 
glucose not only provides 4 caloric, but also makes pos- 
sible a normal oxidation of 1.5 gm. of higher fatty acid. 
On the other hand, 1 gm. of protein, having the seme 
caloric value as the carbohydrate, yields less glucose to 
support fat combustion and besides this liberates fatty 
acid. 

For mental calcidation, Woodyatt proposes the follow- 
ing rule: If one knows that a patient can actually 
utilize a certain number of grams of glucose, take this 
number times 17 as the approximate number of calories 
that he will be capable of using at best, without glyco- 
suria or aeetonuria, if the diet is most favorably bal- 
anced. Then, knowing the patient's weight, the severity 
or mildness of the situation becomes apparent. 

Diabetic Diet Table for Patient 'a Vm. Ephraim M. 
Ewing^ has devised a table to make it easy for the dia- 
betic laynmn to calculate the amount of food suited to 
him. We now know that we must reckon the daily quota 
of protein and fat, as well as of carbohydrate. In this 
diet list each portion in the protein table contains ap- 
proximately 6 gm. of protein, this quantity being chosen 
because it is the protein content of eggs, certain diabetic 
muffins, rolls, etc. Each of the carbohydrate portions 
contains approximately 5 gm, 

[Approximately the amount contained in one Uneeda 
cracker. — Ed.] 

(4) Jonr. Amer. Med. Ahh'ii., Jan. 39, 1921. t "miol ■ 
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DUBBTIO DmTAKT 

Weicht at 
Portion, 

A. PTotau tqaiTsleiit* (9 (m. wdk) : Om. Protcio Fat 

Lmd mMt ponhrri Moked 23 B 3 

BoaM, aadiuBi tat 22 6 6 

FWi, leu (ood, luuldook, He.) 30 s 

Fbh, tat (Btmoa, duid, Ms.) 80 B S 

Onivs, ni avmca ,.6 1 

Ham, boilBd, ■UoBd 90 fl 7 

BaooB S6 fl 18 

F(^ aanauB 30 B 10 

Bttl nap (Dot cnaay) IGO B 1 

£h.<>iw 80 B « 

EniAtta, tiro S 

EnTok^tiro B 19 

CEmh, Aimieaa 20 B T 

Chena, oottate 30 < 

Caam flour muffin (Joalin), one 6 6 

CalTa foot f (Or (witli aaoolwria) 4S 8 

MOk, tliTe»-6tth» Stan IM B S 

AInwnda, waluuti SO B IS 

BnwilnuU 86 B M 

PMOula 36 B 9 

Fwana 46 a 31 

B. CailMAydrato aiutiralmta (S ta. aaidi): 

AvancDi, (labbaca, odeijr, obard, oauK- 

Bowet, oaonmbar, aunilant, grape- 

bnit, creMH. Mi^nettao*, cki*, 

radiihea, rhnbarih atfiu^xana, ipiD- 

■ab, ipnrala, tomato IBO 2 

Baata^ aan yta, mnibnmw, oniooi, 

h cmn peaa, panojpa 

Sol. ?f°.'. '.'.::::::: 

nbanira, rauakiDeloD, 
lie, ittawberriei 

[■ ""aha iriaa, hscUebcniea. paar, 

ApphrG""" 

Oatoiaal, ububu 

Oatmaal, drr 

Wheat oand ponjdce. 

HaeatooL hc^or, Soled: potato, baked, 

bc^libMKiUad 

Baked bsaa, eaiuied 

Bread 

oiiTea, BreenV. ! ! ! ! ! 1 ! ! " i " ! " ! ! ! ! ! ! ! 

Ctvam, 20 per sent 

Cnam, 40 per eent 

Milk, one luU cbae 

Wheat flout, TSpM eent. oubijiydrate 
Mnliiia, 70 per aciit oaibohydtatc 
Sucaii 100 per oeat. oatbahrdrate 

C. Fvtioie by lAioh tat mu ea^ be added: 

Botta, 86 per eent. Uta pMa) 

aOn ea, latd, eta., OS to 100 per eent. 

fata level tiMaiipoonful) 

Maraonyw. home-made (1 Ivi^ taUe- 

tfoooM) 

Baeon, oodced 

Creaoi, 30 pet eent. (1 tevid te 
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Wiiahtat 

PntioB, C4rtm- 

Om. FroMa Frt ifcydnt* 
Creara, 40 iht ceot (1 level taUinooii- 

fnl) IS 0.5 13 Mi O.E 

AlHotor pen tOO 8 90 7 

Natl, oovw, eto. toe* tbovs) 
D. HiMtOuMinw (to ba addail at tba idiy«l«u)'s duerMioD] : 

Tb«M wtielM suqi be added to the distary witJiout allowiu for Uuui food 
Tahie: Doffea, tea. mahed bran, acar uw, gelluloae Soar, aaooharin, 
Hodd petnUtum fbutead irf hid), eto. To (drtain tb« total numbw <i 
oj iaiai multiply the total (nina of protelii by i, of iat by 9, awl of 
oarbofaydiate by 4, and add the ntoKa. The aver*** daily leQiunmnit 
ii 10 to IS oalocm per pound (25 to 3S per kilocram). 

It is believed tbat the following advantAgea are 
offered by the present arrangement : 

1. Sutwtitntion of one food for another requires no 
arithmetic. So variety, one of the diabetic's chief de- 
sires, is made as eadly attainable as possible. 

2. With such a dietary, metric se^es and knowledge 
of simple addition, it is easy for even the uneducated 
person to limit himself to the prescribed nmuber of 
grams of protein, fat and carbol^drate. For instance, 
if a patient's prescription reads: protein 65 gm. carbo- 
hydrate, 35 gm,, and fat, 150 gm., he may be told to 
weiffh on his scales nine or ten protein portions, and 
seven carbohydrate portions (which also contain some 
protein), marking down the protein, fat and carbo- 
hydrate content in each ease. After these figures have 
been added, the required amount of fat is weighed or 
measured. 

Sngar-Free Cr«am for DiatMtic FatisntB. Florence H. 
Smith and W. D. Sansum* have modified the method 
described by Williamson, which consists in adding to a 
pint of water 3 or 4 tablespoons of fresh cream and 
HHmTTiiTig off the fatty water after from twelve to 
twenty-four hours, by using a dairy cream separator for 
the immediate skimming of cream from similar but 
laif^er mixtnres of cream and water. The loss of sugar 
and salts alters the flavor of the cream. This may be 
practically restored by the addition of the proper 
amount of common salt, from 0.5 to 0.7 per cent, and 
a small amount of saceliaiiu. The saccharin should be 
added just before serving, since it becomes bitter if in 
solution for a long time. Any dairy can prepare such 

(4) Joar, AiDei. Med. Asa'n., March IB, 1821. u;iiiji.jr)vGt)C)Q[c 
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cream. The product is an economical one. Its keeping 
qualities are excellent. Samples have been kept in the 
icebox for weeks with no apparent change in flavor. 

Diet and Other Measures in Simple Anemia. H. G. 
Whipple, F. S. Robseheit, and C. W. Hoopei^ report the 
result of extensive feeding experiments in dogs rendered 
anemic by bleeding them one-fourth of the determined 
blood volume on each of two successive days. Under 
these conditions a diet of mixed table scraps will effect 
complete blood regeneration in a period of from four to 
seven weeks. During sugar diet periods the regenera- 
tion of hemoglobin and red blood cells is distinctly less 
than during faatit^. This the authors believe may be 
due to the carbohydrate protection of body protein dur- 
ing katabolism, which shows that certain protein frac- 
tions that may be recast into hem(%lobin are lacking. 
Histidine given with sugar appears to cause the pro- 
duction of hemoglobin over the control level. This 
amino acid may be one of the important elements in 
the hemt^lobin r^eneration complex. A restricted diet 
of bread and milk barely sufficient for body maintenance 
will rarely permit of complete blood regeneration follow- 
ing simple anemia. A liberal diet of this type will often 
suffice for complete blood regeneration. Crackermeal, 
rice, or potatoes and milk make up a diet which may be 
classed with bread and milk as r^ards its influence 
upon blood regeneration. 

Cooked lean beef and beef heart alone or in combina- 
tion with other foods give a rapid blood regeneration 
after anemia. Three or four weeks of such diet will com- 
pletely repair an anemia of standard degree. Cooked 
liver has been found even more effective; blood regen- 
eration may be completed in from two to four weeks. 
Commercial meat extract is inert, and watery liver ex- 
tract has bat little influence upon blood regeneration. 
Bland's pills are inert when added to various diets which 
do or do not favor rapid blood regeneration. Hemo- 
globin (by mouth, intravenously or intraperitoneally) 
exerts a distinctly favorable influence upon subsequent 
blood regeneration. 



(S) Amer. Jour. PhjrBiol., September. 3 
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Princ^lea of Dirt in Tabenmlout. W. 8. McCauo, 
and D. P. Barr* consider forced feeding unneceHHary and 
probably barmful in the active stages of pulmonary 
disease. Since protein increases the respiratory ex- 
change, in the taberculoua as well as in the normal in- 
diyidnal, it may be well to limit the protein intake dar- 
ing the period of activity of tuberculosis in order to put 
the loi^ at rest. The authors found that the basal 
metabolism of tuberculous patients may be normal or 
very slightly above that of normal men of the same size. 
Fever increases the metabolism, but this increase is not 
great. 

VITAMINES 

nu Infioftnoe of Heat and Oxidation upon 'nUminei. 

Having observed that boiled milk was practically equal 
in nutritive properties to the unheated raw milk, while 
pasteurized milk, heated at 145° F. for thirty minutes, 
produced scurvy very quickly, E. V. Anderson, R. 
Dntcher, C. H. Ecktes, and J. W. Wilbur^ discovered 
that the pasteurized milk had been stirred rather vio- 
lently with motor-driven propellors, while the boiled 
milk had not been stirred mechanically. This led these 
invest^ators to believe that oxidation had occurred in 
the pasteurized milk due to the intimate contact of air 
with the milk particles. Consequently, as a result of 
work on many guinea-pigs, they were able to show that 
the nutritive and antiscorbutic properties of cow 's milk 
are destroyed by oxidation. Some destruction occura 
when air is bubbled through milk at 145° F. for thirty 
nunutes, but the destruction is much more marked when 
oxygen or hydrogen peroxide is used. Oxygen and 
I^drogen pM-oxide will destroy the antiscorbutic acces- 
sory at room temperature although the destructive action 
is hastened as the temperature increases. Milk may be 
pasteurized in closed vessels or boiled in the open air 
without appearing to lose its nutritive and antiscorbutic 
properties when fed to guinea-pigs. When carbon diox- 

(6) AicMt. int Med., December, 1920. Ci\i\a\i- 

nl Sclenee, May 8, 1821. u;iiiji.j.)v>.,jV)l.)yiL 
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ide is bubbled through the milk, it compares wery favor- 
ably in nutritive propertiea with the raw milk. 

Work now in progress, on orange juice shows that the 
antiscorbutic proiwrties are not destroyed by boiling for 
thir^ minutes. At least, if destruction occurs, it is not 
diaeemible with the methods employed. Hydrogen 
peroxide destroys the antiscorbutic factor in orange juice 
at room temperature, and the speed of the oxidation is 
hastened as the temperature increases. Oxidation would 
appear to be a more important factor than heating so far 
as the nutritive and antiasorbutic properties of milk are 
concerned. 

T«utt UidMB in Infant Feeding. Maynard Ladd* 
cautions us not to apply the conclusion reached as a 
result of feeding laboratory animals too directly to in- 
fants. Milk is not a natural food for these experimental 
animals, except for very limited periods, if at all. In 
view of the advertisements in some medical joomals 
and the fact that certain commercial firms are taking 
advantage of the present interest in vitamins to put 
into the hands of the physicians and of the public gener- 
al^ products which, on the basis of animal experiments, 
were recommended as valuable growth promoters for 
the human infant, there is danger that the general prac- 
titioner will be directed away from the principles of 
Bound and scientific feeding. Ten babies, aR diGBcult 
feeders, were carefully observed for diff^ent periods. 
The weight charts give evidence of satisfactory develop- 
ment but earful analysis of the rate of wei^t develop- 
ment during the periods with yeast and without yeast 
do not show any benefit that can be attributed to the 
yeast itself. One child developed fumnculoBis while 
takii^ the yeast, obviously from contact with a baby 
similarly affected, and in that case it had no prophy- 
lactic value. Ill effects were observed in one baby who 
developed severe fermentative diarrhea soon after the 
yeast was b^un ; later, when this was corrected, it took 
another dose with no bad effects, but still without bene- 
fit to its nutrition. 

The Valne of Ood-Liver OIL While clinical ob- 
servers have always been positive of the. therapeutic 

(8) Jonr. Amer. Ued. Am'd., July 23, 1821. CiOO'^le 
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value of cod-liver oil, they have been niuble to give any 
explanation for its superiority to other oils. Becent 
research upon vitaminea has throws an entirely new 
light upon the action of cod-liver oil, for it has shown 
that crude cod-liver oil is peculiar in containing a far 
lai^er amoiuit of the fat-soluble vitamine A than any 
other foodstuff. An editorial in the British Medical 
Journal, Aug. 13, 1921, sommarizes what is known about 
cod-liver oil as a source of vitamine A. 

Animals are unable to synthesize the vitamine A con- 
tained in their fats ; they obtain supplies from vegetable 
foods and store the vitamine in their fat. Adult animals 
contain a lai^e reserve of the vitamine, in ttieir fat, and 
can live on these supplies for prolonged periods. There- 
fore, it is not easy to produce any very obvious effects 
upon adult animals by deprivation of vitamine A. 
Young growing animals require much lai^er amounts 
of this vitamine and have ranaller reserves, and in these 
deficiency of vitamine A produces effects in a few weeks 
or months, 

Vitamine A is contained in the green leaves and the 
growing parts of plants, and it is from these that the 
animal world ultimately obtains its supply of vitamines. 
Vitamine A is stored by animals in their fats, and 
occurs in lai^e quantities in milk fat and in ^g yolk. 
The fats and oils of fishes and of whales also contain an 
exceptionally large amount of this vitamine. All the vita- 
mine A present in milk is contained in the milk fat; 
tbore is, therefore, very little in skimmed milk. The 
vitamine A content of milk depends entirely upon the 
diet of the animal, and vitamine A may be almost com- 
pletely absent from the milk of stall-fed cows. Simi- 
larly, it may be absent from the milk of women fed on 
a diet free from vitamines. The vitamine content of 
milk is reduced by pasteurization or by boiling; and 
both condensed and dried milk contain smaller amounts 
of the vitamine than does fresh milk. Lard as ordinarily 
manufactured contains no vitamine. Vegetable oils and 
fats contain little or none of the vitamine. The absence 
of vitamine A from the diet can be shown to produce in 
animals the following effects; 
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1. Lack of growth in yoiu^ rats (HopkinB, Dnua- 
mond, and others). 

2. Rickets in puppies (Mellanby). 

3. Disorders of dentition in puppiea (Mellanby). 

4. DiminiBhed resistanee to infections. 

5. Failure of the nutrition of the cornea resulting in 
xerophthalmia. 

6. Tendency to edema. 

The followii^ diseases are all believed to be related to 
lack of Titamine A in man : rickets, osteomalacia, kera- 
tomalacia, and war edema. Deficiency' of vitamine A is 
very posaibly also an important cause of dental caries 
and impaired growth. The etiology of rickets is a ques- 
tion of enormous sociologic importance, and controversy 
has arisen concerning Mellanby 'a conclusion that rickets 
is a deficiency disease caused by deficiency in a factor 
which has the same distribution as -vitamine A. How- 
ever, the tragic experience of Central Europe famishes 
a striking proof that rickets is a deficiency disease, for 
Dalyell states that 100 per cent, of infants of nine 
months in Vienna have rickets, and since the climate Mid 
housing conditions of Vienna are the same as in 1914, 
this result must be due to malnutrition; moreover, since 
a large proportion of the Viennese children are breast- 
fed, the rickets must be due to maternal malnutrition. 
Strikingly beneficial results have been obtained from the 
administration of cod-liver oil in all of the diseases 
attributed to lack of vitamine A. The addition of cod- 
liver oil to the diet of the mother in breast-fed infants 
in Vienna produced a most striking beneficial effect upon 
the rate of growth, Hess believes that cod-liver oil 
given in full doses, and not rendered impotent by ex- 
cessive refining, is almost a specific in the treatment of 
rickets. There is also strong evidence that kerato- 
malacia and hunger edema are cured by cod-liver oil. 
In none of these is a similar effect produced by vegetable 
fats. Hence, the only probable explanation is that the 
specific action of cod-liver oil is due to its high content 
of vitamine A. The most striking results witii cod-liver 
oil have been obtained in the starving populations of 
Central Europe, but there is strong evidence that lack of 
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vitamine A is an important factor in producii^ diseaae 
in urban popolationa under normal conditions. Wliile 
this vitamine ia contained in whole-meal bread and in 
butter, it is absent from white bread and margarine. 
It occurs in fresh meat, but tinned meat contains little 
or none. Thus a diet of white bread, margarine, jam, 
and salt fiah or tinned meat is therefore almoflt free from 
vitamine. 

Zilwa and Minra found that crude cod-liver oil con- 
tained no less than 250 times as much vitamine A as 
batter, bat that the refined oil contained much less vita- 
mine, altboi^h its activity was superior to that of but- 
ter. However, cod-liver oil may be crude and unpalatable 
owing to one of two causes ; the oil may have undergtme 
no refining process, and therefore, contain the fuU vita- 
mine content ; on the other hand, it may be unpalatable 
because excessive putrefaction of the livers has been 
allowed to occur before extraction, so that the resulting 
oil is so impure that it can not be fully purified ; such 
an oil will probably contain no vitamine at all. 

Titamina rood Tablets. J. P. McClendon^ recom- 
mends for persons who do not, under the present system, 
receive sufficient vitamines in their food, or whose 
dietary habits form an obstacle to the consumption of 
sufficient vitamines, the peel of citrus fruits as it is very 
rich in vitamines. The use of such peel in tablets [or 
capsules — Ed.] that may be swallowed whole, seems de- 
sirable in order to avoid the censorship of the palate. 
Orange peelings ground in a meat chopper, dried, and 
then ground in a coffee mill may be made into tablets 
by the addition of dehydrated orange juice acting as a 
bindw. Such tablets contain vitamines A, B and C. 
Ground spinach may be similarly made into tablets 
with orange juice. 

BACTERIOTHERAPY 

Feeding of Bacteria Prodnoea Onfy Temporary 
Ohuige in Intestinal Flora. W. Elein^ fed white mice 
and guinea-pigs with a strain of Bacillus cdi that was 
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capable of growing loxarioosly in 1:1000 mal&ehite 
green. Ordinary straiiiB of B. eoli oan not grow or grow 
but Qutring^ in a dilution of 1 :4000 of the dye. Inaa- 
mooh as malactute-green-fast B. eoU are occasionally 
fotind in the alimentary tract of mice and goinea-p^, 
soeh organisms must be considered potentially natural 
to these animals. Indeed, a number of anim^la had to be 
eliminated from the experiment because proliminary 
tests of the feces showed relatively malachite-green-f ast 
colon bacilli. 

Employing the mazimom tolerated dose of these or- 
ganisms, the author found it impossible to recover the 
introduced germs for more than eight or nine Aay% after 
the feeding. When the bowel was injured by powdered 
glass, croton oil, or tincture of opium, alongside of the 
bacterial feeding, the length of elimination was increased 
to between thirteen and seventeen days. Change of diet 
by feeding meat or placenta increased elimination to 
thirty-fonr days. On the other hand, feeding the ani- 
mal's stool after bacterial administration did not in- 
crease the elimination period to any marked extent. 
Attempts to combine bacterial feeding and immunization 
did not gi^ uniform results. But in one case the germs 
introduced were found after 165 days. 

The author arrives at the conclusion that permanent 
implantation of organisms can not be produeed under 
the various conditions established in his experim^ts. In 
this his woi^ is in agreement with that of numeroos 
other observers. It is all the mora remarkable that, with 
the constancy of the normal bacterial flora of the feces, 
a sudden change should take place in it as is known to 
occur in certain infectious diaeases such as typhoid fever, 
dysentery, and cholera, idso Uiat such abnormal organ- 
isms remain in the stool in certain cases for an indefinite 
length of time after recovery from the disease producii^ 
the "carrier state." We are evidently not yet familiar 
with an important link in the chain of events resultit^ 
in bacterial implantation in the intestine. There is little 
doubt that it is to be looked for in the domain of 
immunology. 

[These experiments do not lend encouragement to the 
attempt to cure the carrier state by the ingestion of the 
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bacteria or to the hope of permaneiitly curing patitnts 
BOflering from other forms of abnormal flora by this 
kind of bacterial therapy. They do not, on the otiier 
hand, preclude the possibility that massiTe feeding of 
gnefa organisms as the lactic-acid bacillus, toge^w with 
radical change in diet may not at least temporari^ pr»< 
dace an improremant in the intestinal conditions and 
amelioration of symptoms in certain cases of bacterial 
enteric disturbance. — Ed.] 

ANTIGEN THEBAPT 
(A) Specific ANnoEN- Thoiapt 

Antigm Th«ra|i^. H. L. Lyon-Smith^ ni^es the use 
of the word "ant^^Mi," coined to indicate "any snb- 
Btance which gives rise to an antibody" as a more ex- 
pressive word than "vaccine."^ He points ont the 
interesting fact that one may give, in most cases, large 
doses ot tiie wrong vaccine with very little harm; bi^ 
when a correct dif^osis of the infecting oi^anisms has 
been made, then an overdose of the right vaceine will 
produce injnrions hypersensitiveness and may make the 
patient worse for a few weeks. 

Archibald McEendrick* argnea against a precon- 
ceived, mlewtf-thnmb, "coarse" of vaccines as unscien- 
tific, and liable to lead to disappointment. The dos^w 
<d any vaccine most be regulated by the reaction of lie 
patient, and by this alone. A decided reaction should 
be an indieation for diminution in, or even deferring, 
Qie following dose. 

G. E. Jenkins* advises against the use of antogenons 
neeinfls for pn^hylactic purposes. That en antogenoos 
nceiue is saperior to a stock vaccine as a curative agent 
ii well known. Stock vaccine, on the other hand, is reoog- 
niaed as the proper type to use for prophylaxis. For ei> 
ample, the sufferers from recurrent acute catarrii of the 



a> PncUttooer. A«n«t, 1931. 
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npper respiratory passages can be divided into two main 
groups. In the first group, probably the smaller, the 
iwtients have a permanent chronic catarrh of varying 
intensity, and are subject to periodical acute exacerba- 
tions, usually brought on by climatic chauge or expo- 
sure. An autogenous vaccine is the correct type to use 
lor these cases, because the condition is always present 
and the vaccine is required for curative purposes. The 
second and larger group comprises those persons who 
are usually free from any sign of catarrh, but who in- 
variably "catch cold" if brought into contact with any- 
one suffering from an acute catarrh. An autogenous 
vaccine would only protect the patient against future 
attacks caused by the same organism. But the autogen- 
ous vaccine under consideration would have no power 
to protect against any of the other organisms. A mixed 
stock vaccine is free from this objection. It is desired 
to protect against all the common catarrhal organisms, 
and is based upon the reasonable assumption that the 
causal organism of the patient's next attach will fall 
within its area of protection. 

Antigen Therapy in Oeneral Practice. Alexander 
Fleming* who has been practicing vaccine therapy 
since It was in its infancy, finds himself as time goes 
on more and more convinced of its efticacy, not only 
for the more severe cases which are to be seen at a hos- 
pital, but also and more especially for the lesser ailments 
which seldom appear in hospitals, but with which the 
practitioner has much to do. 

Fleming gives the following rules on the use of stock 
vaccine versus autogenous vaccine : 

In many cases in which the infecting organism is easy 
to cultivate and the vaccine is easy to prepare, it is less 
trouble to make an autogenous vaccine than it is to 
identify the organism exactly. On the other hand, the 
isolation of the microbe and the preparation of the vac- 
cine is frequently a very tedious and laborious proceed- 
ing; and in such cases, if the nature of the infecting 
agent is obvious, a stock vaccine is often employed 
and an autogenous vaccine made only if the stock vac- 
cine fails. Of course, stock vaccine is employed where 

(6) Brit. Med. Jour., Feb. 19, 1821. ' -. , 
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the vaccine is to be used for prophylaxis. The fact that 
stock vaccines have been used with Bvcfa s^nal success 
in the prophylaxis of typhoid, paratyphoid, cholera, 
plague, and the catarrhal infections of the respiratory 
tract, is of the utmost importance in that it shows that 
it is not necessary to insist oa a vaccine being made of a 
microbe of exactly the same parentage as the infecting 
microbe so long as it belongs to the same species. Where 
the nature of the bacterial infection is known but a cul- 
ture of the microbe can not readily be obtained from the 
patient, as in tuberculous infections or where the infection 
is deep-seated — for instance, in the joints or glands — 
there is almost no choice ; and we have to use stock vac- 
cines. The results obtained with these in such cases also 
show that good immunizing responses can be induced. 
Where, owing to the profusion of contaminating mi- 
crobes, it is difficult to identify and differentiate with 
sufficient sharpness one microbe from another of the same 
morphologic species, as in chronic catarrhal conditions 
of the respiratory and alimentary tracts, in putrid in- 
fections of wounds, and in the erosions often associated 
with malignant tumors, it is advisable to employ the 
polyvalent stock vaccines made from a large number of 
strains of the microbes in question, especially as the stock 
vaccine can be prepared from cases in which there is no 
donbt as to the nature of the infection. 

Where the infecting microbe can easily be obtained 
from the patient in pure culture we have to balance the 
possible advantage of an autogenous vaccine against the 
labor and expense involved in procuring it. In staphy- 
lococcus infections, a stock vaccine will in almost all 
cases give as good results and sometimes prove the more 
beneficial. Likewise, Streptococcus pyogenes vaccine is 
one of the most effective of the stock vaccines. Pneumo- 
cocci have recently been split up by immunologic meth- 
ods into three or four subgroups, and it is essential that 
a stock vaccine of these organisms should contain repre- 
sentatives of all the groups. When this is done stock 
vaccines of these oiganiuns are very effective. On the 
other hand, with B. proteus and Pfeiffer's bacillus, an 
aab^enous vaccine should be preferable. It is deurable 
to use an autogenous vaccine when (a) the infecting 
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agent belongs to an ill-defined gronp of microbes as in 
Uie so-called, "B. ooli infections." (b) When the infec- 
tion is sarere and it is felt to be too great a risk to wait 
to see whether the stock vaccine is ^eotive. It is wise 
in STtch cases to give a small dose of the stock vaccine 
while the autogenous one is being prepared, (c) When 
treatment with a stock vaccine has failed. 

Clinical effects of a bacterial vaccine may be divided 
into two classes : (a) toxic and (b) immunizatory. Toxic 
effects follow soon after the injection and the -term 
"reaction" ifi applied to them. They fall under three 
headings : 

1. Local Beaction. — This is always more severe when 
the injection is made in a r^ion which is subject to 
pressure of the clothing, or which does not contain much 
subcutaneous fat, and is situated over museles which are 
constantly in use (for example, the forearm). The best 
sites for inoculation seem to be in women about two 
inohea below the center of the clavicle or behind the 
shoulder; and in men the Sank also is very aoitable. 

2. Focal Beaction. — ^With a small dose there is no 
apparant focal reaction. With a larger dose there is 
some increase of the inflammatory signs in the infected 
focus. With a very lai^e dose there may be a very great 
exacerbation of the symptoms which may result in the 
necrosis of the infected tissues. 

3. General Reaction. — Small doses of vaccine are not 
followed by general toxic manifestatiouB, but very large 
doses are very apt to be followed after a few hours by 
signs of a general intoxication. A mild general reaction 
consists merely of a little malaise, but if the reaction is 
severe then there may be r^rs, sweating, high fever, 
and even diarrhea, sickness or collapse. Doses of vaccine 
causing severe reactions should never be used. This gen- 
eral reaction is cansed in part by the toxic substances 
which are introduced in the vaccine, but it is also prob- 
ably eaosed lai^ely by the absorption of tcodc material 
from the infect^ focus, which has at the same time been 
much disturbed by the focal reaction. 

Immuitisatory Pkeiyomena: 1. Focal changes vary 
to mneh in their character that it is not possible to gen- 
oraliEe farther than to say that after twelve hours or 
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loiter there is a dinunation in the inflammatory 
^mptoms. 

2. General: TJBnally the first beneficial effect follow- 
ing the administration of a vaccine is a feeling of wdl- 
beii^ in the patient. When small doses are osed this 
may follow wi&in an boor or two, and it is frequently 
very striking. When the patient is ronning a slight 
temperature a small dose of vaccine administered in the 
morning will bring the temperature down the same even. 
ing. This fall in the temperatnre coincides with a rise 
in the antibacterial content of the blood (Fig. 18). 

The dosage of 
vaccines is, in gen- 
eral, tjie maximom 
dose which will not 
give rise to a gen- 
eral reaction in the 
patient. "Hie more 
severe the infec- 
tion the smaller 
shonld be the dose 
Tig. 18. The paHeut to whom tbii chart of vaccinc admin- 

nteiw WW) >airer1iie ttom a septic com- intpvpil The trvr. 

poimd IractOMf of the reronr. and for about !«f^ea. ine lOX- 

three weeka had had a amtlc typ« of ICltT Of tbe par- 

tcmperatiiN ilnillar to that for the thM« UmilDB i> o n » : n » 

daya Indicated In the chart prevloua to tbe SlCul" V a C C I n e 



which is going to 
be administered 
has to be considered. Some vaccines can be given in 
lai^e doses, even in acute cases, without the slightest 
reaction, whereas with others great care must be taken 
in feeling one's way, otherwise an alarming reaction may 
ocenr. Thus, with Streptocoecua pyogenes in an acute 
ease it is well to b^in with not more than two million 
cocci, whereas with Bordet's bacillus of whooping cougb 
or with Pfeiffer's bacillus of influenza very large doses 
can he given even in acute cases with impunity. When 
the infection is a chronic one, and where even if there 
be a small flare-up it will not seriously inconvenience the 
patient — for example in sycosis or forunculosis — the 
dose should be rapidly increased by successive increments 
oE from 50 to 100 per cent., until there is a very marked 
improvement or until there is evidence that a slight 
overdose has been given as shown by an exacerbation of 
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the local condition or by some fever or malaise after the 
inoctUation ; that is, until there is a focal or a general 
reaction. When there is evidence of this overdose, then 
the next doee should be reduced to the last one which 
failed to produce any "reaction," and the sabaeqaent 
increases should only be gradu^. If there ia mailed 
improvement before any "reaction" is evident (as is 
very often the case), then the same dose that produced 
the improvement should be repeated several timea, as 
evidently something approaching the optimum dose for 
the particular patient has been found. 

Where the infection is a chronic one, but where it is 
not safe to risk any considerable exacerbation of the 
condition — for example, chronic bronchitis, the best pro- 
cedure is to give a safe dose and to increase the dose 
gradually. A little time may be lost in finding the most 
anitable dose, but in such a case this is infinitely prefer- 
able to the risk of setting up an acute infection. 

In acute infections where it is essential that no "re- 
action" ^ould be induced — for example, bronchopnen- 
monia, erysipelas, etc., it is wise to give very small doses 
and to repeat them often (every twenty-four or forty- 
e^^t hours if necessary). In all eases in which with a 
certain dose definite improvement is manifested, it is 
wise to repeat the same dose next time and possibly for 
several times. If, instead of doing this the practitioner 
increases the dose according to a definite prearranged 
scale, then it is quite likely that he will rapidly increase 
the dose beyond the optimum and undo all the good 
which he has done with the first dose. 

[The importance of these dose rules can hardly be 
over-emphasized, as upon their intell^nt interpretation 
the success or failure of the treatment frequently 
depends. — Ed.] 

Besultg of Vacdtie Therapy: In incipient infections, 
when the microbes are esposed to the full effect of the 
antibacterial substances elaborated as a result of the 
injection of vaccine, rapid success may be obtained. 
Wliere the infection is of old standing and the circular 
tiou through the infected focus has become impeded, 
success will only be obtained after a long series of im- 
munizing doses; while, in cases in which there are 
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slougha or collections of pos, success with vaccines will 
only be obtainable after the sloughs have been removed 
or the pus has been evacuated by surgical means. When 
a vaccine is given for prophylactic purposes it is not to 
be expected that the immunity will be absolute. Even 
when an individual is highly immune he may receive 
such a large dose of a virulent organism that infection 
will result. 

When we examine "colds" bacteriologically we find 
that while some individuals (and these are in the minor- 
ity) get many "colds" which are always caused by the 
one microbe, others (the majority) are infected by one 
microbe at one time and by another at another time. 
The same is seen in many eases of chronic bronchitis. 
This varyii^ flora makes the treatment of respiratory 
conditions more complicated, but it has had one good 
effect as regards the vaccine treatment by the practi- 
tioner, and that is that it has caused the mixed polyva- 
lent vaccines to be introduced. For routine vaccine 
therapy practice, where many patients have to be dealt 
with, and where there is not the opportunity of having 
extensive bacteriologio investigations done on each pa- 
tient, these polyvalent mixed vaccines have met with 
very great success. 

The mixed stock vaccine (0.2 c.c.) should be given 
immediately the "cold" is noticed; and, in a certain 
number of cases, the attack will be aborted. Even when 
the cold has developed, the vaccine will generally cut 
short the attack, and cBpecially the last stage, when there 
is a profuse mueo-pnrulent discharge from the nose with- 
out constitutional symptoms. The vaccine also seems to 
prevent the infection spreading down to the bronchi. 
With the common cold, however, the chief value of the 
vaccine is in prophylaxis. In people who are susceptible 
to colds the anticatarrh vaccine should be given in the 
autumn in three doses — 0.25, 0.50 and 1 c.c. — and dur- 
ing the winter monthly doses of 1 c.c. may be given. 
It has been common experience that by this means people 
can be kept free from colds who, without the vaccine, 
were having one attack after another through the winter. 

The bacteriology of bronchitis is roughly the same as 
that of the common cold, and very often the attack be- 
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gins mth a cold. If the infection is nmple, an aatc^&< 
noog vaccine may be made, but nsiially tbe mixed 
stoek vaccine does all that is necessary. Doses of from 
0.25 to 1 e.c. of the mixed vaccine for colds or of the 
anticatanii vaccine are given at intervals of from three 
to sev^i days, and after the first one or two doses the 
patient notices the improvement. The condition nsnally 
improves rapidly ap to a point at which it gives little 
trouble to the patient ; and, when this stage has been 
reached, if larger doses are given monthly the infection 
gradually disappears. 

In influenza, Pleming believes that even thoi^h the 
primary cause of the infection is obscure, there is not 
the 8%hteBt doubt that PfeifFer's bacillus, togetlieT with 
the pneumococcua and streptococcus, are responsible for 
the complications of the disease, and that it is to them 
that the bronchopneumonia which caused the mortality 
was due. Fleming thinks that the best combination is 
the one which contains 500 millico) Pfeiffer's bacillus 
per e.c. with 1,000 million pneumococei and 100 million 
streptococci. It has been shown that very large doses 
of Oie pneumococcua can be given with impunity and 
that better immunity followed these larger doses than 
was obtained with the smaller ones. SmiJl doses of one 
of the anti-influenza or anticatarrh vaccines were of very 
great benefit in the treatment of bronchitis and broneho- 
pneumonia which followed influensa. Doses of abont 
. 0.1 c.c. of the prophylactic vaccine were given imme-. 
diately and repeated in twenty-four hours if the tem- 
perature still remained high. 

In the prophylaxis of pncnmonia. Lister, who con- 
tinued Sir Almroth Wr^ht's work in South Africa, as- 
certained which were the common types of pneumococei 
causing pneumonia on the Band, and he prepared a 
mixed stoek vaccine containing all the types, which he 
administered to the natives in lai^e doses with wonderful 
effects as r^ards the prevention of the disease. Whereas 
the incidence of pneumonia before vaccine therapy was 
instituted was 70 or more per 1,000, it dropped daring 
the year when Lister was giving his vaccine consistiog 
of mixed types of pneumococei to about 4 per 1,000. 
The effect on the mortality from the disease was even 
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more strikii^, as this dropped from abont 20 per 1,000 
to 0.86. 

As regards the treatment of lobar pneumonia wHh 
vaccines, it is mach less easy to obtain reliable figutea 
owing to the great -variations which are obMTved nor- 
mally in the course of the disease. Wright 's observation 
that the disease can be prevented by inoculation dorii^ 
the inonbation period shows that large doses of the vac- 
cine can be given with safety and intbovt prodnoing a 
negative phase and a number of reports have been pub- 
lished showing tiiat the administration of vaccine short- 
ened the disrase and hastened the crisis. It must be 
remnnbered, however, that when the lung is consolidated 
there is a very large amonnt of tissue swarming with 
pneomococci through which the circulation is greatiy im- 
peded, 80 that even if a certain amount of immunity is 
produced the immune bodies will have difficulty in ob- 
taining aeeesa to the seat of infection. There seems 
to be no doabt that the administration of vaccine aids 
the resolution of pneumonia and hastens recovery. 

The author is a believer in whooping-cough vaoeine, 
which for the treatment of the disease should be a mixed 
vaccine. Thia vaecine is very little toxic, so that even 
for snoall ehildren comparatively large doses (1,000 or 
2,000 million) can be given ; and it is well to repeat the 
doses every two or three days. He believes that three 
doses of the vaccine should be given at intervals of a 
we^. In some commnnitieB of children whooping cough 
has been almost wiped out by this means. 

Chronic rheumatic conditions, including rheumatoid 
arthritis, fibrositis, neuritis, sciatica, myositia and similar 
complaints, all seem to take their or^in from some 
chronie infection, which is usually streptococcic. The 
dte of the infection is usually in the month or the in- 
testine, and the streptococcus wliich is responsible is 
very different from the Streptoeoceiu pyogwet, which 
is tiie eatuative i^ent in acute seplic infections, such as 
erysipelas or acute septicemia; it is of very much less 
viruleoiee, so that it may infect a portion of the body for 
years witikout eaoirii^ more than sl^ht inconvenimoe. 
A common history of a patimt with rheumatoid arthritis 
is that she haa had bad teeth for years, the removal. of 
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which was followed by only temporary improvement, 
after which the arthritis progressed as before. On ex- 
amination of such patient's stools, it will in all proba- 
bility be found that there is an enoromus preponderance 
of streptococci, and more especially of streptococci of 
the mouth type. Doubtless the infection commenced in 
the mouth, but some of the streptococci which were being 
continually swallowed escaped destruction by the gastric 
juice and bile and established themselves in the intestine, 
where they had continued to flourish. The effect in such 
cases of the administration of vaccines, either autogenous 
or stock, has been that in almost all there is some allevia- 
tion of the condition, and in some there is apparently 
complete disappearance of the disease. Owing to the 
multiplicity of types of streptococci in the mouth and 
intestine it is frequently better to commence treatment 
with a mixed stock vaccine which contains a very large 
number of strains of streptococci from rheumatic pa- 
tients, and only to proceed with an autogenous vaccine 
if the stock vaccine fails. 

Diphtheria carriers may be freed from bacilli by the 
administration of a vaccine in a very much shorter time 
than by any other means. Out of a series of fifty con- 
secutive and unselected patients who received the vac- 
cine in doses of 10 to 60 millions every four days, 
forty-four were free from bacilli after three doses, and 
all were free after eight doses of the vaccine. 

Attention must be directed to the fact that patients 
may be inoculated with bacterial products not only from 
wiUiout, but also introduced into their circulation by 
some disturbance of the infected focus. It does not mat- 
ter what form the disturbance takes — whether exercise, 
massive, forcible movements or the active hyperemia in- 
duced by the application of a fomentation— the result is 
the same, the only difference being that, whereas the 
light forms of disturbance reproduce the effect of a small 
dose of vaccine, the more severe disturbances may be 
followed by the same events which foUow a large dose 
of vaccine, a severe "general reaction" — namely, ma- 
laise, fever, or even collapse. It follows from this that 
in the treatment of any patient by vaccines a satisfactory 
eonclusion is.only to be arrived at if this phenomenon of 
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aato-inoeolatioQ is considered, and in most eases it is 
neceseary that these aato-inoenlations should be dimin- 
ished or abolished by keeping the infected part as much 
as possible at rest by splinting or some other means. 

The Fertimii Vaociiie Qiwition. The pesfflmistic con- 
clusions of W. C. Davison published in the series on 
Biologic Therapy in the Jovrnal of the American Med- 
ical Associaiion, Jan. 22, 1921, and abstracted in the 
Practical Medicine Series, 1920, Vol. VI, page 126, gave 
rise to objections by Paul W. Van Meter and by Paul 
Lnttinger." The latter states that failurra to obtain re- 
sults with pertussis vaccine are due to (1) old, inert 
vaccines; (2) to intramuscular, instead of subcutaneous 
administration, and (3) insufficient dosage. To this, 
W. C, Davison to whom these remarks were referred for 
discussion, adds a fourth and a fifth reason in regard to 
the therapeutic results of possibly more weight than the 
preceding three, namely: (4) a careful study of a sufB- 
ciently large number of uninoeolated pertussis patients 
as controls, and (5) the realization that equally as en- 
tiiumastie and presumably equally as reliable reports are 
publi^ed in favor of the treatment of pertussis with 
benzyl benzoate, with local applications of resorein, by 
a change of air, and with injections of B. infiuemae 
vaccines, of ether, of the sterile ether extract of the Sa- 
turn of whooping-coi^h patients, and of sugar solutions. 

R. K. Kuvalt^ is an advocate of the use of pertussis 
vaccine, consisting only of killed Bordet-Gengou bacilli, 
in the treatment of whoopii^ cough. His experience 
covers 130 cases extending over a period of seven years : 
in six cases the treatment was an absolute failure; in 
forty-five cases benefit of more or lees degree was ob- 
tained ; seventy-nine cases showed marked improvement, 
and, in some, results were little short of marvelous. He 
r^ards the cases with a complete cessation of symptoms 
inside of four weeks as beii^ greatly benefited. 

Dotage for Infants: An initial dose of from 250,000- 
000 to 500,000,000 was given, which was increased to 
1,000,000,000 or more as the symptoms demanded. From 
three to eight doses were given at intervals of from 
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forty-e^ht to seventy-two hoars. More than eight doses 
were Tumeceasary. 

In Older ChOdren: An initial dose of 500,000,000 was 
given and each succeeding dose was doubled as deemed 
necessary. Occasionally a reaction was noted by a tem- 
porary rise in temperature or increase in the paroxysms. 
No reaction lasted over twenty-four houra. 

The author knows no contraindications, as these vac* 
cines do no harm. He considers this the most valuable 
treatment known at the present time, though no definite 
promise of a rapid cnre can be given. The vaccine most 
be used early, preferably daring the first or second week 
to do maximum amount of good, in lai^ doses and at 
short intervals. Fresh unmixed vaccine should be 
employed. 

Taberoalin Ferentaneoiufy in Taberonlosis. That the 
disappointments experienced in tuberculin therapy of 
lupus are due to excessive dosage is the opinion of 
Engwer." He is in favor of percataneons inoculation 
of tuberculin, which causes the chief reactions to ocear 
at the point of inoculation, whereby the diseased portion 
is protected against excessive action while it benefits 
from the curative influence. This method, which was 
developed by Ponndorf, consists in the inocnlatiim of 
two fields on the anterior aspect of the thigh and the 
outer surface of the arms. After cleansing and dinnfee- 
tion of the part with ether, thirteen or fifteen superficial 
incisions 2.5 cm. (one inch) long are applied closely to- 
gether, which are then crowed by others placed at right 
angles to these. A considerable amount of bleeding 
should be prevented by using a v. Pirquet lance or the 
blnnt end of a scalpel. Into this field, one or two loop- 
fuls of old tuberculin are rubbed. In young individo^ 
generally at the beginning of the treatment it is best 
to employ the remedy in 50 per cent, dilation. Alter 
drying, dressing is not required if the patient wear* 
clean olothes. The reaction may vary from er)rthenu 
and edema to vesicles, postnles, and even ulceration and 
necrosis. The severe reactions are only likely to occur 
in youthful individuals with undiluted tuberoolin. 

Febrile reactions occur rarely and are not desirable. 

(1> nierap. H«lbnoa«t*b.. May 1, 1931. ,-, . 
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Focal reaetioDB commonly occur causing on increase in . 
dJBebai^ and the affeet^i area to become redder, more 
swollen and punf ul. 

The treabnent may be repeated every two or four 
-weeks when traces of the previooa application have dis- 
appeared, and eontinaed for many mouths according to 
the nature of the case. 

The best results were obtained in serofolons dermatitis 
and in suppurative tuberculosis of the lymph glands in 
which latter condition the best results are obtained by 
a eombiuation of tuberculin and roentgenotherapy. Less 
favorable are results in lupus vulgaris, in which the 
hypertrophic ulcerative forms only are benefitted, while 
the diy fat form resists further treatment. 

H. Eoopmann^ advises the use of dilute tuberculin 
for inoculations, commencing with 1 per cent, and in- 
creasing prc^essively to 10, 25 and 50 per cent. With 
this medication excellent results are obtained, he says, 
-withoot danger of uncontrollable reactions. 

Daienrftiaatton in Asthma and Hay-Fever. In con- 
trast to the results ofatained in testii^ and treating 
typical hay-fever patients against pollens, A, H, W. 
Ganlfield^ points out that comparative disappointment 
will be experienced in this respect in eases of bronchia) 
astlima, due to the fact that bronchial asthma is a syn- 
drome which may have widely different etiologie agecuts. 
It will frequently be found as a complication of, or aug- 
mented by, other pathologic lesions, and it may by itself 
he accompanied by a variety of complications, such as 
those induced by repeated attacks of true bronchopneu- 
monia. The greatest difBculty has been experienced in 
distingnishing between chronic bronchitis with exacerba- 
tions and the varied types of dyspnea incident to this 
condition, and true bronchial asthma with an added 
bronchitis. 

From the standpoint of sensitization, this distinction 
may not be so essential, if one regards bacteria as cap- 
able of causing the syndrome of bronchial asthma by 
inducing sensitization in a manner comparable to the 
phenomenon as incited by the epidermal proteins. This 

<2> Mflneh. med. Wochcmchr.. 1»!1, p. 206. 

is) Jour. Amcl. H«d. Ah'ii.. April le. 1921. CdOqIl 
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conception U based on the theoretical grounds and clin- 
ical evidence that bronchial asthma may disappear after 
the removal or successful treatment of areas h&rborii^ 
foci of infection. However, the results of autogenous 
vaccine treatment of bronchial asthma can not be com- 
pared to the much more satisfactory results obtained in 
cases in which specific proteins can be used. Further- 
more, positive ^in reactions with bacteria have been 
obtained so rarely that, as a routine, this test has prac- 
tically been discarded. One is inclined to try autogenous 
vaccines in those eases in which we fail to demonstrate 
protein sensitization, and for which, after full and care- 
ful clinical examination, including the examination by 
a nose and throat specialist, we can find no definite rea- 
son for the bronchial asthmatic symptoms. The failure 
of vaccine, in contrast to protein therapy, is sufficiently 
marked to cause one to question that both are etiologic 
agents, actii^ in a comparable fashion. 

Of 161 cases of bronchial asthma and perennial hay- 
fever which had been tested for sensitization by the 
cutaneous tests, forty-seven or 29 per cent, gave positive 
skin reactions. This agrees well with Sanford's results 
of 25 per cent. The following figures indicate the fre-> 
quency with which positive reactions were obtained to 
the various proteins: horse dander, 20; dog hair, 17; 
cat hair, 15 ; rabbit hair, 1 ; goose feather, 1 ; chicken 
feather, 11 ; horae serum, 6 ; rabbit serum, 1 ; egg, 5 ; 
casein, 4 ; milk, 3 ; beef, 2 ; lamb, 1 ; salmon, 1 ; barley, 3 ; 
oat, 11 ; wheat, 6 ; rye, 7 ; com, 5 ; potatoe, 1 ; buck- 
wheat, 2 ; bean, 3 ; rice, 1 ; celery, 2 ; tomato, 2 ; banana, 
1 ; Brazil nut, 1 ; cheese, 1 ; tobacco, 1 ; and Staphylo- 
coccus albus, 1. It will be noted that outstanding in 
frequency and importance, are the epidermal proteins. 

The previous history of asthma in childhood or early 
youth is a very valuable indication regarding the prob- 
ability of protein sensitization. 
' Techwiqiie of the Tests: Sets of four or five cuts are 
made with a scalpel on the cleansed flexor surface of the 
arm, of eueh a depth that only the minutest droplet of 
blood appears. With a Wright pipet and teat, a drop 
of 0.4 per cent, potassium hydroxide or sodium hydroxide 
is deposited on each cut. A glass spatula is dipped into 
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the dried protein or pollen and mbbed into the out, a 
separate spatula being nsed for each protein. A poutive 
reaction diow» up in from five to fifteen minutes, or 
sooner, as a clear cut wheal surroimded hy an areola of 
hyperemia. Frequently the reaction will begin to sub- 
side in from ten to Mteen minutes, although in this 
there is considerable variation. The degree of the sen- 
sitization is estimated by measurement of the wheal. 
Especially if this is large it is often somewhat irregular. 
The distinctions the author wonld make between a true 
and a spurious reaction are that the borders of the latter 
are less clearly defined, they seldom measure from 4 to 
5 mm. in diameter, and they usually appear singly or 
in groups that are not in harmony with the indications 
in the particular case. 

Treatment: When the offending protein can not be 
deleted from the patient's food or removed from his 
environment, injection with protein solutions is at pres- 
ent the best means we have to induce desensitization. 
However, the majority of patients need repeated courses 
of injections continued over long periods of time, if they 
are to be kept protected against the etiologic ^ents. 
Desensitization is best accomplished by observing the 
following rules : 

(a) The increase of dose ideally should be such as to 
produce a local reaction approximating the threshold of 
a slight general reaction. 

(6) The interval should be as diort as possible and 
reinjection given at or about the time the local reaction 
completely subsides. Practically, this will vary with 
these injections between two and four days. 

(c) The dose should be iucreased as much as possible, 
confoming to (a) and never decreased. 

Hay-fever tests made with the dry pollen almost in- 
variably gave larger reactions than were obtained with 
the commercial solutions. Major reactions were ob- 
tained gainst the following pollens, and treatment was 
given against most, if not all: alder, sweet vernal, 
meadow fox tail, orchard grass, June grass, timothy, red 
top, daisy, dandelion, plantain, yarrow, mustard, golden 
glow, dock, rye, com, sunflower, dahlia, cosmos, g(4den- 
rod, and ragweed. There are pollen positive cases with- 
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oat dinical taanifestatioiis. These are well illoBtrated 
hy the resolts obtained with the daisy pollen. This pol> 
len was rteei as a test in sizty-five cases, major reactions 
being obtained against it in twenty-two instances, and' 
positive (lesser) reaetiona in twenty-three. The daisy 
pollenates here in Jnne and Jnly, bnt, in none of these 
cases were there clinical manifestations of hay-ferer 
during this period, unless there was also senaitizatioa to 
other pollens of the early snmmer type. 

[It is interesting to compare the rules laid down for 
dmensitization against proteins in the preceding ab- 
stract with the principles of vaccine therapy given, e, g., 
by Alexander Fleming (p. 110). It is bnt rational to 
assume that we may proceed more boldly against a dead 
poison, snch as a toxic protein, than against a living 
virufl. — Ed.] 

Senna DesensitiiatioiL Gkorge H. MacKenzie* pre* 
sents the following classification of individuals hyper- 
sensitive to horse serum : 

1. Sponfatieoaaly l^peiMBBltiTe. 



(a) Ontaneoiu roaetioaa positive to both horse dander 

protdns and honw aermu. 

(b) Gutaneoos leacUons pontile to horae dander pn>- 

teioB, but negatlTe to horse Hemm. 
B, IndiTJdnals nith no histoi? of asthma or prenona aernm 
treatment, but with a cutaneous reaction positive to 
horse ftenun. 
2. ArUBcially aensitiEed. 

A. Those to whom Heriim has been administered intraspinaUr. 

B. Those to nhom senua has been administered iutrnveiunv^r 

or into the tiosues. 

In this classification, an effort has been made to 
arrange the group in the order of decreasing hyper- 
sensitivenees. While abundant cKnicai evidence indi- 
cates that many patients do not become hypersensitive 
after semm treatment, and in many others the hyper- 
sensitiveness is short lived, and, when it does persist for 
years, it is often a low grade of hypersensitiveness, there 
is nnqaestionably a small group who remain for one or 
two years, or perhaps longer, after a serum treatment, 
in a condition which demands great cauticm when aerum' 



(4) Jmu. Amer. Med. Aas'n.. June 4, 192). 
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hu to be administered a seeond time. Tbis applies par- 
deolarly to tfaon who have been given Bemm intraven- 
oualy or intraapinallj. Despite a few ezoeptions, the 
l^persensitiTenesB will be found to decrease from above 
downward aa the several types are arranged in the fore- 
goii^ elawification. It is with patients in Qroop 1 that 
the ntmoat caution miut be exercised. Some of the bo-< 
called "horse" asthmaticB are so exquisitely hypersen- 
sitive that even minute amounts may prove fatal. Most, 
bnt not all, of the fatal semm accidents oa record have 
occurred in this type of patient. Some, however, come 
from Qronp 2. What, then, is to be done when one of 
these hypersensitive patients has diphtheria, tetanus, 
a Type I pnenmoeoccuB infection, meningocoecos menin- 
gitis or bacillaiy dysentery f It is commonly stated that 
a desenaJtizing dose of 0.5 or 1 c.c. should be given sub- 
entaneonsly before the whole quantity of serum is ad- 
ministered. In some cases this may st^ce ; but in many 
eases anch a procedure is entirely inadequate. Besredka 
introduced a method which consiBta of giving intra- 
venously at intervals of from, two to ten minutes in- 
creasing doses of serum, beginning with 1 c.e. of a 1 :7 
dilution. This forms the basis of the methods which, 
u far as is known, offer tjie best hope of desensitization. 
Experience has demonstrated beyond question that, he- 
fore serom is administered, information regarding the 
presence or absence of hypersensitivenees should be ob- 
tained. One should find out whether the patient has had 
asthma or allergic rhinitis from horses, or whether he 
has previously been treated with serom, and if so, by 
what route the semm was administered. An intra- 
cutaneous test diould be made with horse serum in 1 :10 
dilution, injecting 0.1 c.e. or less — preferably 0,02 c.c. 
A control test witii physidogic sodium chloride solution 
or better, with a 1 :10 dilution of rabbit or sheep sermn, 
should be made at the same time. One should wait half 
an hour before deciding whether the reaction is positive 
or negative. The interpretation of the mild type of posi- 
tive reaction is not always easy ; but if there is a definite 
enlai^ement of the small elevation caused by injecting 
the semm into the skin, and if this injection wheal is 
surrounded by a zone of erythema, the test is positive, 
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provided the control test has not behaved in a similar 
nay. The size of the wheal and its surroondii^ zone 
of erythema give a rough index of the d^ree of hyper- 
sensitiveness. There are, however, a few patients in 
whom the skin test fails to reveal a state of hyper- 



If the patient has had asthma and gives a positive skin 
test, great caution is necessary. The first desensitizing 
dose should be given subcutaneously, beginning with a 
dose not larger than 0.025 c.c. The dose should be 
doubled every half hour until 1 c.e. is given. Then 0.1 
e.c. is given intravenonaly. After twenty minutes the 
dose is doubled. In case the therapeutic serum is to be 
given intravenously, the intravenous injections are con- 
tinued, the dose being doubled every twenty, minutes 
until 25 c.c. have been given without reaction. Four 
hours later, 50 c.c. may be given, and after eight hours 
the treatment may be continued in the usual manner. 
In ease a reaction occurs, one ^ould wait the nsnal in- 
terval, and then the last dose that gave no reaction 
or only a mild one is repeated. There is no evidence 
si^gesting a cumulative action. The first portion of the 
serum should always be given very slowly and careful 
watch kept for respiratory embarrassment, cyanosis, 
skin eruptions, edema and symptoms of collapse. 

In case the therapeutic serum is to be administered 
intraspinally, the subcutaneous doses should be carried 
out in the same way and four or five of the intravenous 
doses given, when, if there has been no reaction, the 
intraspinal route should be tried very cautiously. It 
should be realized, however, that in the exquisitely 
hypersensitive patients with bronchial asthma, serum 
therapy may be impossible. 

It is probably quite safe with some of the less sensitive 
patients to shorten the desensitization program in case 
the first few injections produce no reaction. This may 
be done by increasing the doses a little more rapidly 
than by doubling the preceding amount. The first in- 
travenous dose should, however, never be more than one- 
tenth of the largest dose tolerated subcutaneoosly. Pin- 
ally, when attempting desensitization, one should never 
inject serum without having epinephrine at hand,^ 
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(B) Non-Specific Antigen Thebapt 

Froteotherapj. The general principles and uses of 
proteotherapy are well discussed by Paul Kaznelson.^ 
This method of treatment, which has been advocated in 
so many conditions that it mi^ht almost seem a panacea, 
depends upon increasing the functional activity of living 
protoplasm. If the organism has no weapon against 
a certain harm, then proteotherapy can have no effect. 
It can merely increase the degree to which the available 
means of defense are used. It does not bring into action 
new defensive measures, as does the more powerful 
chemotherapy. Another limitation of proteotherapy is 
the fact that only certain doses increase the protoplas- 
mic function. A slightly larger dose produces the veiy 
opposite of the result desired, namely, a diminution in 
the function. Even the effective dose will cause a tem- 
porary diminution of defensive activity — ^the negative 
phase. Furthermore, there is no definite dosage for any 
one protein; but it varies considerably from one case 
to another, according to congenital predisposition or 
constitutional modification acquired by disease. Proteo- 
therapy is decidedly a two-edged sword. The principle 
of dosage, therefore, in all cases, is to begin with small 
doses; and, when tJiese produce no result, to increase 
the quantity slowly according to the evolution of the 
excitation in the particular individual. 

The fear of inducing anaphylaxis is entirely unjusti- 
fied. None of the proteins employed, with the exception 
of serum, are capable of producing true anaphylaxis in 
man. By giving the injections at sufficiently short in- 
tervals, that is, during the anti-anaphylactie stage, this 
reaction can be avoided. Thus the author uses milk 
injections at intervals of two days. When giving milb 
injections intramuscularly, it is extremely important to 
avoid intravenous injection; hence, the piston of the 
syringe should always be pulled upon before injecting 
to see whether blood enters the syringe. Definite^ asao- 
cieted with these injections is the frequent occurrence 
of fever, preceded by chill, and not infrequently accom- 
panied by nausea, headache, and pain at the point of 



(9) Tberap. Halbmonatab., Ha; 1. 19S1. 
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injection. In addition, a focal reaetion frequently 
occurs, that ia, a temporary aggravation of the condition 
for -which treatment is given, due to the establiahment 
of a n^ative phase. Abscesses at the point of injection 
never occiir, when proper asepsis has been used. 

The nomber of proteins that have or may be em- 
ployed is enormona For certain conditions certain 
special proteins are preferred, probably chie^ for 
historical reasons rather than because of necessity. 
Thus, the various bacterial preparations probably owe 
their therapeutic action in a large measure to non- 
specific response, even in homologous diseases. Next in 
order of frequency in use may be mentioned the various 
sera, such as normal serum of animals, autoserum, con- 
vatOBcent's serum, exudate, and even blood. An anim^ 
product which, especially of late, has enjoyed extensive 
use, is the injection of milk" first introduced by R. 
Selunidt, and Sail, Ordinary cow's milk sterilized by 
boiling is injected into the gluteal muscles in an average 
dose of 5 cc. except when unusual susceptibility is sus- 
pected, as in tuberculous patients. Often a dose of 5 e.c, 
is incapable of exciting a reaction and the dose has to 
be increased to 7, 10 e.c. and even more. The inquiry 
regarding the active principles of milk has led to the 
isolation of casein and its preparation for intravenous 
injection, in the form of such preparations as "Caseo- 
san, ' ' in ampules. This brings us to the simple chemical 
bodies that have been used for this purpose, oldest 
among which is nuclein, which was employed for the 
purpose of increasing the number of leukocytes. Its 
place has been taken by various albmnoses, of which, 
' ' dcnteroalbumose ' ' is perhaps the most generally 
employed (dose — 1 e.c. of 10 per cent, solution increased 
daily by 0.5 cc). To this must be added, because of 
very similar mode of action, the injection of colloidal 
metals, the prodnetion of fixation abscesses, e. g., by tur- 
pentine, and finally a certain portion of the effect of 
certain 80.^»IIed oi^anotherapy. 

Indicaiions. Infections give the chief indication for 
proteotherapy, especially those that are torpid and have 

(6) DctaUa of tecbnliiiie are Elven In Practical Medicine Series, 
1920, ToL VI, p. lae. 
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a tendency to dtronicity. Heart weakness, hemorriiageB, 
and grave cerebrai disturbances require great caution 
in initial doai^. In typhus, dysentery, and aoarlet 
fever, intravenous injection of from 40 to 60 c.c. of con- 
valescent senun or normal human serum is indicated, 
providing the treatment can be given within the first 
three days, and the case shows a severe tendency. In 
mild cases, this treatment is not required. In inSuensi, 
the injection of almost any variety of serum seems to 
have given favorable results in certain cases. The same 
may be said of milk injections. In erysipelas, milk in- 
jections have often produced a favorable end with criaiB. 

The use of proteotherapy is indicated in all kinds of 
chronic and sub-aente arUudtides, though it takes great 
patience and often many injections to prodoce satis- 
factory results. Established deformity and ankyloses 
are not influenced. When a certain amount of improve- 
ment has been secured, further continuation of the in- 
jeetions is often without benefit. 

In other gonorrheal complications besides arthritis, 
such as epididymitis, prostatitis, and bnboes, also in soft 
chancre, milk injections have been fonnd valuable. 
Female gonorrheal inflammation of the adnexa is not so 
favorably inflnmced, possibly because the stimulus is 
too feeble. It may take intravenous administration. 

This method may also have diagnostic value. Thus it 
may be employed as a provocative measure in latent 
gonorrhea, as gonococci might be demonstrated after 
milk injections when they were absent previously. In 
tubercnlosis a hypersaseeptibility exists not only to 
tuberculin, bnt also to proteotherapy, eo that milk in- 
jections in very small doses will produce a reaction 
analogons to tuberculin. 

From what has just been said it will be seen that pro- 
teotherapy must be used in tuberculosis with great can- 
tion, as to dosage. For instance, an initial dose of 0.1 
C.C. of milk may have to be used to be followed in two 
or three days, in case there be no reaction, by dosage 
increased by 0.1 cc, etc. 

Dotage m VrottaOsxrapy. F. Kleeblatf advises the 
nse of small doses, so as to avoid stormy clinical reac- 

(7> Tli«cap. d. Gegenw., JDiie. 1921. C\)(.)qIc 
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tions, as these are not at all required for good results. 
The aim should be to produce gentle reactions such as 
might at times only be detected by blood examination. 
He has frequently found an intramuscular injection of 
from 0.1 to 0.3 c.c. of milk sufficient to produce a satis- 
factory therapeutic result. If no reaction is obtained, 
the dose is gradually increased until a dose is found 
that produces either a local, focal, or general reaction ; 
and another dose must not be given until all the re- 
actions of the previous injection have disappeared. 

The author advocates making use of a differential 
leukocyte count for the purpose of studying the reaction. 
He takes a blood smear before the injection, another, if 
possible, sis hours later, and then others after two and 
four days. In general, the reaction has subsided by the 
fifth day. Once the reaction of the individual has been 
ascertained it is not necesBary to repeat the blood exam- 
ination on repetition of the same dose, which it is 
advisable to continue until the result has become slight 
or nil; then it is desirable to renew the blood examina- 
tions together with an increase in dosage. The most 
marked change in the blood is usually found in connec- 
tion with the number of lymphocytes. 

The chief use for such treatmeut Kleeblatt finds in 
torpor of inflammation, that is, in casea in which this 
great healing reaction of Nature is not intense enough 
to produce a cure. An advantage of this therapy is that 
it may bring to light latent foci, which may require 
special local treatment. Kleeblatt advises caution in 
case of eosinophilia. He considers exudative diathens 
and helminthiasis, contraindications. 

OaMOsan. To overcome the disadvantages of milk in- 
jections dependent upon the variation and composition 
of cow's milk, its painfulness on subcutaneous or intra- 
muscular injection, and the frequently severe reactions, 
attempts have been made to supply the pure active prin- 
ciple which was found to be the milk proteins. A prep- 
aration of these has been introduced in Germany under 
the name of "Caseosan" obtainable in ampules and suit- 
able for intravenous injection. 

Hans Forster' employed this preparation in twenty- 

(1) THerap. Helbmonatab., April 1, 1821. ,-. , 
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seven patients nStxing from baboes with the remit that 
flft«en of the haboes that had become very soft vere 
abaorbed without requiring incinon, six other extremely 
soft boboee either raptured spontaneondy or were in- 
cised. Four buboes that were not yet soft at the begin- 
mag of the treatment rapidly softened and then healed. 
The healing of two baboes that had perforated, twfore 
treatment waa commenced, waa decidedly accelerated. 

Injeetions were siven intravenoosly on alternate dj^ 
in ascending dosage, the first day 1 cc, the third day 
2 CO., and the fifth day 5 c^. and this sequence was 
repeated nntil decided improvement occurred. It re- 
quired an avenge of from foor to six injectionB, bot 
in nme eases as many as fifteen. Disagreeable eftects, 
aside from rise in temperature with dull and malaise, 
have not been noted. On the other hand, patients were 
onanimons in declaring that pain and t«Qsion in the 
infiamed bubo were relieved immediately after the first 
injeetioii, and the febrile reactions were preferred by 
them to the necessity of incision. 

OaiMMtan in Obstetoles and Oynaoology. B. T. von 
Jaschke' reports favorable results from proteotharapy in 
puerperal infections, as well as in parametritis of other 
cansation, torpid swellings of the adneza, and genital 
and peritoneal tuberculods. He also believes that some- 
thii^ can be accomplished by this therapy in connection 
with operation or radiotherapy in carcinoma. 

The mode of action of tiiis form of treatment the 
author believes to be dne to increased antibody forma- 
tion rather than to leokocytoaiB, for the latter is not 
always present even in cases that react favorably. On 
the other hand, it has been found possible by means of 
a technique elaborated by Salmon' to prove the forma- 
tion of specific antibodies fay means of precipitation and 
complement-fixation reactions, which it is hoped m^ht 
develop into a means of estimatii^ the indications for, 
as well as eflSeiency of, this form of treatment. 

V. Jaschke who used caseosan finds that patients whose 
aenim contained casein antibodies prior to the injection, 
give severe general reactions to these injections; hence, 

(2) Tbenp. HUbmonatah., Sept. 1. 1931. 

(3) MBncti. med. WocbeiiBclir., 1820, No. 02. ,-. , 
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in SQCb cases, the first injection should he ^ven intra- 
mnaetilarlr and according to the degree of antibody titer 
in doses of 0.1 to 0.5 cc, which should not he repeated 
until after three or five days. If, on the other hand, 
there is but little of casein antibody in the patient's 
serum, the first dose may safely be 0.5 c.c. ^ven intra- 
venonsly and followed in two days by a 1 cc. dose. 
Sabseqaent injections should be preceded by an estima- 
tion of the amount of antibody. If this increase slowly, 
the injections may be given intravenously. If, how- 
ever, the antibody titer increase rapidly, subsequent 
injections should be given intramnscnlarly and in 
small doses. In acnte infections the number of in- 
jections is determined by the severity of the process of 
the individual reaction. In other conditions, patients 
usually receive a series of three or four injections fol- 
lowed by another series after an interval of six or seven 
days. 

In cases with an initial small amount of antibody, 
caseosan has been found much more effective than in 
those cases in which the normal serum contained a large 
amount of casein antibody. Best results can only be 
expected from the early use of these injections. In the 
presence of septicemia the treatment is usually too late. 

ANTIBODY THERAPY 

Imnmne Semm in Scarlet FeT«r. G. H. Weaver* has 
come to look upon injections of serum of convalescent 
patients as a valuable agent in the treatment of scarlet 
fever. He usually injects the semm intramnscnlarly in 
amounts of from 60 to 90 c.c. Often one-half is injected 
in the muscular mass on the outer side of each thigh. 
Occasionally it has been injected intravenously, but with 
no apparent advantage. A second dose after twenty- 
four hours has been given at times when the first dose 
was not followed by satisfactory improvement, or when 
improvement was followed by tendency to relapse to the 
previous condition. The most prominent beneficial effect 
&om injections is the improvement in the general con- 
dition of the patient, which is out of proportion to the 

<4) loot. Amer. lied. Ata'a., Oct. 29. 1921. , - i 
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alteratioD in the temperature carve. Two or tliree hours 
after the injection the t^operatore begins to decline and 
continnee to do ao for from twenty to thirty-«ix hours. It 
sometimes reaches normal, bnt usually remains a little 
above. Subsequently, there is usually a moderate rise 
followed by a gradiial fall to normal. Occasionally the 
fever terminates by crisis, never again rising above nor- 
mal. The earlier in the disease the serum is given, the 
more pronounced is the effect on the temperature. Fig- 
ure 19 represents the composite temperature curve in 



Fig, 1ft. Compoalte temperataie eorvM : 1, tmnlj patlento re- 
cflTlng no s«mm ; 2, four patlenti receirlns ■ernm on tSc ■eeond da; ; 
3, ten patients reMlvlnit Benim on the third toy ; *, twentr-a*« pn- 
ttcnts recelTUiB senim on the fourth day. 

eases in which serum was given on the second, third, and 
fourth days, and in a series of twenty in which no serum 
was given. The latter cases were of the same type as 
treated cases and occurred in the hospital daring the 
three years before serum was used. It was noted 
that, when serum was given on the second and third 
days, the initial drop of temperature was marked, with 
little subsequent rise. When serum was given on the 
fourth day, the curve did not differ materially from 
tiiat of the controls. However, many eases in which in- 
jection was made on the fourth day showed a pronounced 
drop in temperature, which did not appear on the com- 
posite curve because of the modifying influence of septic 
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eomplieations in many of the cases. When aenim is given 
in aente cases, with septic complications, an initial fall 
in the temperature with improvranent in the general 
condition nsnally occurs, but the temperature agun riaes 
and the complications run the nsoal eonrae. Two or 
three hoors after the injection delirium and rastleasness 
begin to aabaide, the pulse improves in qoalit^ and is 
slower, cyanosis disappears, and a patient who had ap^ 
peared to be on the brink of dissolution in the afternoon 
when the serum was given appears well on the road to 
recovery the next morning. 

Teektviqiie : The blood is drawn durii^ the f onrtli or 
early in the &fth week of the disease. Only those in- 
dividuals are used as donors of serum who are free from 
all suspicion of tuberculosis, whose blood gives a nega- 
tive Wassermann reaction, and who have passed through 
a typical scarlet fever attack without septic complica- 
tions. The blood is drawn, with aseptic precautions, into 
a sterile bottle holding 500 c.c., through a needle inserted 
into a vein at the bend of the elbow, from 200 to 300 c.c. 
being taken from adults and proportionately less from 
the largOT of the children. After the serum has been 
separat«d from the clot, it is drawn off, that from three 
or four patients mixed, and 0.3 per cent, of tricresol 
added. Coltures are made from the mixture. If it 
proves sterile, it is placed in small bottles of 30 c.e. 
capacity, cultures are again made for sterility, and the 
bottles are t^htly corked and parafSned and kept in a 
refrigerator until used. Serums have usually been used 
within a few weeks. In a few instances, serums several 
months old have been used, but apparently they were 
less effective than fresher ones. 

Intramuscular injections of citrated blood, as recom- 
mended by Zingher, may be employed anywhere. When 
scarlet fever is prevalent, convalescents are usually avail- 
able, and freshly drawn blood may be injected when fa- 
cilities for obtainii^ and preserving serum are absent. 
This makes the procedure practical in private practice 
and especially in large hospitals for contagions diseases, 
in which suitable convalescents are always available. 
Several advocates of serum treatment for scarlet fever 
report some value in normal semm, bnt less flian in 
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serom from convaleseents. Hence, in the absenoe of 
available convaleecent serum, normal blood may be used. 

SpeoUo Besnni Tben^ of Yellow Tertr. H. No- 
^aohii report! that anti-icteroidea aeroni ledneeB the 
mortally in yellow fever when naed on or before the 
third day of the disease. Of 170 cases, ninety-five have 
been treated on or before the third day, wiUi thirteen 
deaths (13.6 per cent, mortality), wlule the average 
death rate of untreated patients dnrii^; these epidemics 
has been 56.4 per cent. (442 deaths amoi^ 783 eases not 
treated with senun) . On the other hand, treatment with 
sertun after the fonrth day has no appreciable effect, 
since there were thirty-nine deaths among the seventy- 
five cases (52 per cent, mortality). 

Prophylactic inoculation by means of the injection of 
2 C.C. of the killed cnltnre of Leptotpira ict«rotde$ (con- 
tainii^ at least 2,000,000,000 organisms per cubic centi- 
meter) is of definite protective value. Among 3,230 per- 
sons vaccinated twice, no case of yellow fever developed, 
while 278 caaes occurred among the non-vaccinated not- 
withstanding the fact that both groups of individnals 
were equally exposed to infection. Among 4,307 persons 
receiving only a single inoculation of the vaccine, only- 
five suspicious cases developed. The protection does not 
become effective nntil abont ten days after the last 
injection. 

rUNOTZONAL THEBAPT 

CATHARTICS 

Dotag* ol Ouoan Bafrada. Hi^h McOoigan* flnda, 
as a result of experiments on himself and students, that 
cascara sagrada should never be used as a cathartic but 
only as a laxative. When more than 2 c.c. is needed, 
some other drug should be used. A dose of 2 c.c. will 
esuse two movements of the bowels in from five to twelve 
hours. There is usually considerable griping from this 
doae, which begins in abont four hours and may last 
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twentf-fonr hoars. When 4 c.c. are used, abdominal 
tendemeea, ^ping, and other abdominal symptoms 
appear which indicate a coi^ested or inflammatory con- 
dition of the bowel. If from 20 to 60 c.c. are given to 
a <^)g the drug produces excessive diarrhea, often vomit- 
ing, and an inflammatory condition of the whole gastro- 
intestinal tract. 

Use of A^ar in Fadlitating the Bemond of a Swal- 
lowed ?ore^;n Object. LeBoy S. Weatherby^ suggests 
the use of agar in addition to the eatii^ of as much bulk- 
forming food as possible, such as shredded wheat, oat- 
meal, bread and milh, potatoes, carrots, spinach, and 
eelery. Since agar is oot digested and swells to several 
times its bulb, it not only hastens peristalsia, but its 
added bulk assists in encasing t^e object and in carrying 
it along. This effect would be of special value in those 
portions of the digestive tract in which the digestible 
food is in the state of emulaification. He advises the 
addition of three or more heaping teaspoonf uls of choco- 
late-coated granular agar to a little prepared cereal. 

nunolphthalein Demuiitis. Samuel Ayers* reports 
ax cases gathered from literature and adds a new case. 
In four of the seven cases the eruption was a sort of 
erythema perstans in which wheal-like lesions of a pink, 
y^ow, or gray appeared rather suddenly and persisted 
unchanged for weeks or months, usually disappearing 
soon after the administration of phenolphthalein was 
9topi>ed. Itching was frequently annoying. No sys- 
temic symptoms have been reported. 

CARMINATIVES 

Effect of Dilute Solutions of Volatile Adda on In- 
testiluU BfovamentB. The effect of volatile oils in the 
form of the official ' ' waters, ' ' that is, saturated aqueous 
solutions filtered clear by the use of talcum, has been 
studied by 0. H. Plant.'' These were injected either 
undiluted, or after dilution with several volumes of 
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water, into dogs with 
Thiry-iVella loops, Some- 
times the solution was di- 
luted spirit of volatile oil ; 
that is a 10 per cent, solu- 
tion in alcohol, diluted 
with from 5 to 20 vol- 
mnes of water. The effect 
observed was in every ease 
to increase the moscDlar 
movements, both in tone 
and rhythmic contractions. 
These effects are lessened 
but not abolished by atro- 
pine. They are aboli^^ 
when the sensory nerve 
endings of the muscles are 
paralyzed by cocaine 
(Fig. 20). 

"While the experiments 
were not of a character 
that enables one to state 
these differences quantita- 
tively, it is possible from 
the results obtained to ar- 
range the oils roughly into 
two groups, which mei^e 
more or less into each 
other: thus, the stronger 
oils produce a pronounced 
effect in dilute solution, the 
weaker ones show less ^ect 
and require stronger solu- 
tions to bring it about. In 
the former group would be 
included the volatile oils 
of mustard, cinnamon, 
peppermint, cloves, nut- 
meg, spearmint, juniper 
and lavender, as well as 
menthol and camphor; in 

the latter the oils of anise, Coogic 

cardamon, fennel, orange, and caraway." 
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ANTISPASMODICS 

PoMibla Dftugwi <tf Beniyl B«iuoato Therqif. Lud- 
wig A. Emge' wamB oB to look for harmful ponibilities 
of beiuyl benzoate, which so anddenly has grovn popn- 
lar 8B an antdspasmodic on the bana of Macht'a experi- 
ments. Certain animals can resiBt greater amoimts of 
this drag than others. For instance, herbivoroui ani- 
mals will fare better than camivoroas antmitlif^ beeanse 
the former have the faculty of metabolinng bens^l com- 
pounds much more rapidly, conveitii^; them into hip- 
pnric acid. Most of oar experimental vork of today is 
done on rabbits; and, aince they have this facol^, we 
most be careful in our conelosions as to dosage for man, 
and not conaider oarselves safe when we ose proportion- 
ately smaller doses. 

Maeht's stady was challenged last year, when Mason 
and Pieeh found that in dogs it woald take a very mnch 
la^er dose than previoosly reported to obtain anti- 
spasmodic effects. In fact, if they sacceeded at all in 
raievii^ soch conditions as an artificially produced 
pylorospasm, the animal would die from respiratory 
pandyais. Mason and Pieck were doubtful as to the 
antispasmodic action in the intestine, spleen, kidney, 
and uterus, because such very large doses were needed 
to obtain only a slight relaxation of the smooth muscu- 
lature. Their failure to demonstrate bronchial dilata- 
tion, even after very lai^e doses, is quite significant. 
Mason and Pieck were impressed with the marked de- 
pressing effect on the respiratory center as well as the 
marked fall in blood-pressure. It is interesting that 
they noted a weakening action on tiie myoc^dium, 
whieh Macht had denied. 

"When Emge began to use it in carefully selected cases 
of spasmodic dysmenorrhea, the resnlts were variable, 
and really spasmodic ^^nenorrheas are rare. Various 
preparations were found to vary distinctly in their 
potency. Twenty per cent, alcoholic solutions were 
found to deteriorate rapidly, and for this reason tiie 
pure substance was given in hermetically closed cap- 
sales. Ten-minim doses were used three times a ixy. 



(6) CalU. state Hed. Jonr., September, 1031. 
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for a period of approximately eight to ten days OTer< 
lapping the meostraal period. Late in 1919, when treat- 
ing this form of dysmenorrhea, he observed in two yoni^ 
women the recurrence of an appendicitis, which had 
been dormant for many yeara. In both of these patients 
the blood connt bordered on a leukopenia, contrary to 
what we nsnally see in a "flare-up" of an old appendi- 
citiB. Within a few weeks a colleague reported a simi- 
lar observation with the some blood findings. This led 
to an investigation of the effect of benzyl benzoate on 
the leukocyte coont and on antibody formation. From 
his results the author concludes that benzyl benzoate has 
a definite influence on the composition of the blood pic- 
ture in the rabbit. It also seemed to favor the recru- 
descence of latent or quiescent infections. By experi- 
ments on antibody formation, by immunizing rabbits 
with goat's blood, it was found that benzyl benzoate has 
a depressing influence on the formation of hemolysins in 
rabbits. Coupling this finding to previouB observations, 
the author feels justified in saying that this snbstance 
has a depreadng influence on oUier antiboc^ formations 
in the ru)bit. 

Observations on the influence of benzyl benzoate on 
the blood picture in women in fifty or more eases gave 
results so variable that a definite opinion can not be 
given until more material has been collected. Emge is 
under the impression that very small doses, such as S 
tninimB three times a day for a few days, have no other 
effect, than to raise the number of lymphocytes slightly. 
Where 10-minim doses were given three times a day 
over a fdmilar period, he has seen repeatedly mild leuko- 
cytosis followed by a drop below normal, with the same 
shiftily in the differentia count as observed in smaller 
doses. 

The author expresses doubt as to the actual value of 
ben^l benzoate as an antispasmodic, when it is used in 
small doses. If lai^er doses will be needed in order to 
prodnce an antispasmodic action, we must consider the 
experimental proof that this substance paralyzes the 
respiratory center, lowers the blood-pressure, weakens 
the myocardium, infiuences the blood-forming mechan- 
ism, and depresses antibody formation to a d^ree whioh 
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allows latent infectiona to become active. Until further 
proof 18 forthcoming that these results obtained on ani- 
mals are wrong, or that we do not have to fear such re- 
sults in man, we must select our patients for benzyl 
benzoate therapy with all these possibilities in mjnd, and 
keep our dosage within very narrow limits in order to 
avoid unforeseen disasters. 

[I have not been able to obtain benefit from benzyl 
benzoate, in die usual doses, in quite a number of cases 
in which one might have expected relief according to 
the claims made for it. — Ed.] 

Beniyl Cinnamate. C. Nielsen and J. A. Higgins* 
found that benzyl cinnamate has a more powerful re- 
lazing influence on intestinal musculature than has ben- 
zyl benzoate on intravenous administration of acacia 
emulsion. Benzyl cinnamate is a solid substance at or- 
dinary temperature, which readily melts at the tem- 
perature of the body. It seems to be virtually non-toxic 
on oral administration. The authors have fed ^ oz. to 
- a 10 lb. dog without noticeable symptoms. 

[This last observation forces one to doubt whether 
this substance is sufficiently absorbed on oral adnmus- 
tration to have any value whatever; and intravenous 
administration of acacia emulsion is, of course, prac- 
tically out of the question. — Ed.] 

ECBOUCS 

Qninine as Eolraiio in Treatment of Abortion. Qui- 
nine is advocated by K. Seggelke^ in the treatment of 
abortion complicated with prolonged and excessive bleed- 
ing, high fever, or intercurrent disorder in which the 
most rapid possible non-surgical emptying of the uterus 
is desirable. He believes that by means of this iiug, 
operative interference might many times be avoided 
or, when required, facilitated. He proceeds as fol- 
lows: 1 gm. of quinine hydrochloride is boiled with 
20 c.G. of distilled water until sterile. Of Uiis solution 
10 c.c, containing 0.5 gm., are injected intravenously; 
and the other 10 c.c. Lntramuscularly (combined injec- 

(6) Joar. Lab. and CUn. Med., April, 1621. 
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tion). The injections should be administered as slowly 
a possible as they are frequently followed by nausea, 
Tomitii^, tinnitus anrium and deafness, symptoms 
which are less marked when the injection is giTen dowly. 
In any case all of these symptoms disappear after a 
while. 

Qoinine is incapable of initiating contractions in the 
qni^eent gravid aterus ; bat, when pains once initiated 
have diminished or ceased, then quinine frequently 
brings about surprising improvement in uterine contrac- 
tions, so as to cause expulsion of the fetns and placenta, 
or at least the fetns. On the other hand, in case of in- 
complete abortion, the combined quinine injection never 
succeeded in causing expulsion of placenta or other 
residue. The author considers this use of qoinine of 
special value to the general practitioner. 

DIUEETICS 

Water ZHnmii. E. K. Marshall" investigated the in- 
fiuence of tlie greatly increased ingestion of water upon 
the dimination of urea, creatinine and chlorides. His 
results are in contradiction to most of our preseot'day 
theories. His conclusion of practical importanoe is that 
while we may increase the urine volume to an enormous 
extent, even twenty-fold or more, the solids investigated 
are by no means proportionately increased ; thus, the 
creatinine elimination is not increased to a measurable 
degree. The elimination of urea is increased definitely 
but never more than two-fold, while the chlorides are 
variable in their elimination and generally less marked 
in increase than urea. 

' ' The increases in urea and chloride do not c<HTespond 
with the TnftTitnmn increase in water excretion, in fact 
at the height of the diuresis the chloride elimination 
generally decreases. During water diuresis the chloride 
of the plasma may decrease, while the concentrations of 
urea and creatinine in the plasma do not vary appre- 
ciably." 

Siiffar Dtarefii. As the result of experiments, Bronn" 
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finds that the ingestion of sodiam chloride witii water 
caoses less fluid to be secreted than when water is given 
alone. Additions of 12, 18, and 24 gm. of sodiiun bicar- 
bonate checks dioreais in mnch the same manner as 
sodiam chloride. The addition of sugar to water canseB 
an increase of diuresis; thus, 100 gm. of sugar to 1 liter 
of water produced 1,600 e.e. of urine in four hours. 

FotasBliUQ Chloride as Diuretic. L. Blum, E. Anrel 
and R. JAvy^ found that, while sodium chloride causes 
retention of fluids, potassium chloride acts as a powerful 
diuretic, even in cases in which other diuretics had 
failed, excepting in a case of amyloid kidney. The ini- 
tial dose is 1 gm. This may be increased to 5 and 7.5 
gm. in the twenty-four hours unless symptoms of in- 
' tolerance manifest themselves. These are diarrhea, 
weakness, fatigue, headache and chilliness. If the cir- 
culatory ^stem is diseased, there may be dyspnea, cyano- 
sis, extrasystoles, a sensation of constriction and morbid 
apprehension, and fall in blood-pressure. 

Dimiimtioii of Urine Secretion tram Exceiuive Doi- 
age of DiuretioB. Q. Stroomann^ cites a number of 
nephritic cases in which a sudden diminution in the 
quantity of urine occurred after an initial diuresis, as 
the result of continued ingestion of xanthine bodies, 
especially theocin. The retom of diuresis could then 
only be brought about by stopping the administration 
of the theocin or by lessening its dose, or by the use of 
the weaker diuretin. The author refera to the nniFnnl 
experiments of Loewi, Barcroft and Straub, in which 
repeated injections caused cessation of diuresis even 
thoi^h the diuretic effect of sodium chloride was still 
obtainable. We have to deal here with a speeiflc failnre 
of action of the xanthine bodies. Owing to our inability 
to assign the action to a more speeiflc cause, we m^t 
speak of it as fatigue. Stroomann haa come to prSer 
diuretin to theocin especially in cases of sclerotic kidney 
lesionB. He employs this remedy in a course of closely 
succeeding dosage, beginning first in the afternoon at 
perhaps 2 p. m. and giving, at interv^ of one to one- 
and-one-haU hours, doses ot 0.5 gm. up to eight times, 

(1) Bna d. IOC mcd. d. hu., Jane U, 1*21. 
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rarefy more. Theocin is given in a similar way in doaea 
of 0.1 gm. twiee ap to 0.2 gm. three or four timee to 
avoid fatigue. It is best to repeat these doaea only after 
intervals cdF two ox three or more da^s. 

Digitalis has likewiae produced dimination of the 
eeeretlon of mine when naed in ezceadve dosage or when 
used in combination with one of the above mentioiied 
xanthine bodies in dosage in wbieh the latter gave satis- 
factory dinreris. The author is inclined to ascribe this 
action to vasoconstriction by digitalis, occurring because 
of ezceatdve irritability of the blood-vessela 

[!bi these days of a tendency toward high digitalis 
dosa^, caution in the presence of nephritis may well be 
anphamaed. — Ed. ] 

Thoobrondue in Epilepsy. Carl Pototzky*, having 
found that theobromine preparations such as dinretin 
increase the secretion of salts in the urine even in ani- 
mals with sodium chloride deficiency, suggests the use 
of theobromine in epilepsy alongside of salt poor diet 
and bromides, in order to hasten the appearance of bro- 
mide action. The use of this meUiod would be particn- 
larly indicated in status epilepticns. 

BESPIRATORY STIMULANT 

LobeUna as a Respiratory Btinmlant. E. Bominger* 
reports observations on about ninety eases of serious 
respiratory disturbance in children in whom he was able 
to demonstrate a stimulant action on the reepiratoiy 
center from pure crystalized lobeline (Ingleheim). This 
action occurred even when the respiratory center was 
depressed from carbon dioxide, as in the second stage of 
asphyxia. Definite results were obtained with this rem- 
edy la severe disturbances of respiration in the course 
of pneumonia, in collapse from various causes, and in 
deprearion of the respiratory center due to the use of 
narcotics such as chloral hydrate in the treatmmt of 
convnlnons. 

He reports a case of paralytic apnea with ex- 
treme cyanoeifl occurring at the beginning of a trache- 
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otomy in sn intabated child snffermg from diphtheritic 
laryngeal stenosis. Rapid introduction of the tracheal 
tnbe, artificial respiration, and injections of camphor 
were all negative in their effect. Aboat two minutes 
after a sabcntaneons injection of 3 mg. of lobeline, resH' 
lar deep respiration set in, much to the surprise of the 
attending physicians, who had considered the case 
hopeless; and in a few minutes the child was on the 
road to recovery. After subcutaneous injections of from 
1 to 3 mg. of this alkaloid, Aominger states that he }\as 
never seen any untoward results or tendency to eomu- 
lative action. He believes that this remedy might also 
be of particolar value to surgeons in the accidents of 
anesthesia and to obstetricians in the treatment of 
asphyxia of the new-bom. 

CABDIANTS 

Digitalis and Atkopine 

Cardiae Phannaco-thu^py. In a review article B. 
OSenbacher" discusses the present status of the use of 
circulatory stimulants in Germany. According to an 
old rule, digitalis is contraindicated in high blood-pres- 
sure, bradycardia, and impairment of conduction in the 
bundle of His as well as in perpetual arrhythmia and 
pulsus altemans. In point of fact, however, digitalis 
has been favorably used in nearly all of these conditions, 
though it is well to use it cautiously in such cases. In 
cases of high blood-pressure not only did digitalis pro- 
duce no further rise in pressure, but frequently a lower- 
ing of the tension; and with it improvement in the 
circulation. In cases of transmission disturbance in the 
bundle of His, d^italis has been saccessfully used; 
thoi^h a combination of digitalis and atropine might he 
more advisable — the atropine being used to lessen the 
irritability of the vagus. In perpetual arrhythmia, 
digitalis is sometimes successful and sometimes fails. In 
the latter class of eases the use of quinidine might be 
helpful. Though digitalis produces pulsus altemans 
when given in overdose, cases have been found in which 
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p&tients with polsos altarnans were generaUr improved 
hy the eantioiis administration of digitalis. The drug is 
given in doses of from 0.3 to 0.4 gm. a day in form of 
powder, the dose to be reduced to 0.05 gm. as soon as 
compensation has been established. For intravenons 
086, the author has fonnd digipnratum or digifolin satis- 
factory ; and prefers these to strophanthin which he con- 
siders dai^erous. 

Squill has not been satisfactory except in a few cases 
of nuld thyreo-toxie cardiac weakness. 

In obstinate cardiac dropsy, theacylon tablets or theo- 
phyllin may be useful. In some cases intravoious in- 
jection of 0.30 gm., has been quite satisfactory. Special 
attention is called to the value of large doses of urea 
in cardiac dropsy- In some cases, after digitalis, theo- 
bromine preparations and potassiom acetate had failed, 
the administration four times daily of from 15 to 25 gm. 
of urea in twice the amount of water caused the onset 
of copious diuresis without increase in the blood nitro- 
gen even in cases of nephritic dropsy. 

In common with other continental authors, Offen- 
baeher l^iinks very favorably of the hypodermic use of 
camjAorated oil especially when mixed with an eqoal 
amount of ether, 2 c.c. being injected many times a day. 
Ee has of late been induced to try the use of strychnine 
nitrate in doses of 1 to 2 mg. because of the popularity 
of this remedy in the English-speaking oonntries, and 
believes that he has seen good results from its use in 
influenza and pneumonia. 

Subcutaneous injections of epinephrine the author 
uses only when other remedies fail and then with the 
greatest care, as be has repeatedly seen dangerous col- 
lapse with small pulse and great pallor and feeling of 
anxiety following its injection. This substance is also 
liable to produce extra-systolic arrythmia in disabled 
hearts. 

Action of Digitalis and Atropine. By a graphic 
study of the action of digitalis and atropine on the peri- 
pheral circulation in man, I. Harrii^ arrives at conclu- 
sions somewhat at variance with opinions generally held 
regarding the action of these drugs. His findings are 

(6) I«Bcet, Maj 21, 1981. U3«.z"u»vCt)C)Q[e 
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especial^ valuable as they were obtained on homan 
beings vith diseased hearts, wbo evidently give different 
reactions from those obtained in a d(^ with a healthy 
heart. 

"Under the influence of digitalis, the diastolic pres- 
sure becomes lower and incidentally the Efystolie, while 
pulse pressure rises. The decline of the diastolic pressure 
is not doe to a diminished output of the heart — the con- 
trary is the ease. Neither is the low diastolic pressure 
due to dilatation of the arteries. The conclusion is that 
the blood-stream leaves the arterial circolation at a 
greater rate than under normal conditions. The corol- 
lary to this conclusion is that under digitalis the heart 
contains at the beginning of the systole a greater amount 
of blood than before. The quickening of the pulse ob- 
served in the latter stages of digitalis action is due to 
the fact that, in a shorter time tii&n normal, the intra- 
cardiac pressure is sofSciently high to excite contrac- 
tion." The angina-like pain from which patients suffer 
who are under the influence of an overdose of this drag 
and the fatal issue which sometimes, though rarely, at- 
tends its use, is to be attribnted to h^h intracardiac 
pressure. 

The dose of digitaUs required to bring about an ac- 
celeration of the pulse rate stands in a definite relation 
to the condition of the myocardium. If the latter is de- 
generated, a small dose of digitalis is sufScient to bring 
about a quickening of the pulse rate. 

Action 0/ AtropiTie: Within half an hour after the 
hypodermic injection of Hoo — ^6 ot a grain of atropine, 
in the majority of cases under observation, the systolic 
pressure fell and the pulse pressure became diminished ; 
the diastolic pressure, too, fell, but to a lesser d^ree 
than the eiystolic, and the pulse rate became lower. In 
all essentials, the effect of atropine is the same whether 
the patient has been under the influence of digitalis or 
not. If the pulse frequency has increased owing to the 
action of digitalis, the administration of atropine will 
considerably lower the pulse rate. Similarly, under 
atropine any cardiographic evidence of digitalis poison- 
ing which may be present will disappear. Atropine in 
doses of %o grain increases the pnlse frequeocy, the 
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syfltoUc pressure becomes lover and the pulse presfnre 
diminished. 

The slowinff of the pulse rate brought about hy^ atro- 
pine is evidently doe to vagus stimulation. Apparency 
Hoo — ^B S^- ol atropine is not strong enoni^ a dose to 
effect paralTBis of the Tagos endings, Vi^ns stimula- 
tion lowers the output of the heart ; hence smallness of 
the pulse pressure results. The intracardiac pressure 
will be diminished under these conditions, owing to the 
feebler contraction. The latter circumstance would ex- 
plain why tiie cardiographic signs which are attributable 
to a hifi^ intraoaidiae pressure disappear under this 
drag, and why in cases, which, under the inflnmee of 
details have exhibited an accelerated pulse frequeni^, 
an injection of atropine effects a lowering of pulse rate. 

Atropine in dose of %o grain evidently paralyzes the 
vagoB ending, the pulse rate is increased, the duration 
of the diastole being cdiorter than normal, the heart would 
not completely fill itsdf as is normal!^ the case; the 
output per single beat would accordingly decrease, and 
<me would get a relatively small piilse pressure under 
the circnmstanceB. Evidently the total output of the 
heart under atropine is less than normal, otherwise we 
would be unable to explain the fall in the systolic 
pressure. 

Slowing of the Pulse by Small Doses of Atnirpine. 
H. McGaigan'' calls attention to the loog-establudted 
but not sufficiently generally appreciated fact that small 
doses — the pharmacopeial average dose of 0.5 mg., — slow 
the pulse; that larger doses 1 mg., still cause slowii^ 
with a tendency to irregularity; while with still larger 
d<»es, 2 mg., the slowing may be so transient as to es- 
cape notice. The slowing is due to stimulation of the 
T^us center and is observed clinically, most especially 
in ^lophthalmic goiter and in cases of vagotonia. It tabes 
lai^r doses, 1 to 2 n^., to paralyze the vagus endings 
of the heart and presumably also elsewhere. 

Digitalis Therapy in Oardlac Disease. Emil J. Fel- 
lini^ furnishes a report based on an analyms of 250 clinic 
cases, Qte period of observation raiding from three to 
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twelve moDths. He divides the series into non-digitaUzed 
easea, the digitalized cases with improvement, and the 
digitalized cases which are not improved. 

His method of treatment ia not at variance with the 
recognized standards of digitalis medication, but some 
of the more drastic measures are not applicable to the 
ambolatory cardiac patient, or if used most be modified. 
With each new patient requiring digitalis and not re- 
cently taking it, the first attempt should be thoroi^hly 
to digitalize him. Pellini starts with 30 drops, 3 drops 
to the minim, three times a day, and varies this dose 
later as the requirements arise. When full digitaliza- 
tion occurs he begins to decrease the dosage until the 
patient be^pns again to show the early signs of decom- 
pensation, when the dose is again increased. After sev- 
eral attempts with this proe^ure, he is finally able to 
obtain a Tninimiim dose which would keep the patient 
digitalized, or, as it may be called, in "digitalis equi- 
libriom." This dosage, when accurately determined, 
does not produce over-digitalization ; and the patient can 
be kept under medication indefinitely. To maintain a 
digitalis equilibrium, 71 per cent, of the patients re- 
ceived between 20 and 30 minims a day. These figures 
compare favorably with those of Pardee of 22 minims 
a day. Patients not benefited by digitalis in doses of 
45 minimB a day should be in the hospital. One not 
infrequently meets a physician who believes that the 
giving (^ digitalis in more than very small doses to' the 
ambidatory cardiac patient is attended with the danger 
of sudden death. The author does not agree with this. 
In none of the patients studied by Pellini, could death 
be attributed to digitalis. Hospital experience shows 
tiiat many patients are forced to enter the hospital in 
a dangerons condition because of insufficient digitalis 
medication. 

AotJtm of Digitalis. How completely the results of 
pharmaeologie research can be applied to patients is the 
question discussed by Drew Luten." A two-fold action 
is rect^nized on the basis of animal experimentation, 
(a) a stimulation of the vagus center in the medulla 
wUch tends to slow the rate, weaken systole, and pro- 
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long diastole; (ft) a direct action on the heart musele, 
increasing its tone, and thus caosing relaxation to be 
imperfect while contraction is strengthmed. 

It has long been rect^fnized that digitalis does pro- 
dace vagos stimalation in the human subject. The im- 
portant fa«t is that this stimulation prodaces effects by 
its depression of anriculoventricnlar conduction that are 
far more striking than any effect at the pacemaker. It 
is in this depression of conduction between auricle and 
ventricle that digitalis affords its most dependable and 
remarkable effect to benefit patients. Whatever may be 
said of other effects, there is unanimity of opinion here. 
The clinical condition in which advanti^^e is taken of this 
depres^n of conduction by digitalis with such striking 
results is cardiac decompensation with auricular fibrilla- 
tion, and auricular flatter. In this condition, with 
anricnlar fibrils contracting independently and sendii^ 
down myriads of impulses to a distressed and overworked 
ventricle, the latter can not find sufficient rest. By de- 
pressing conduction, digitalis blocks off a number of 
these crowded and irregular impulses and thus allows the 
ventricle time to rest. There is no more pronounced and 
striking result in medicine than the rapid improvement 
in contort of a patient with decompensation attending 
auricular fibrillation, with rapid heart rate, after a large 
dose or two of digitalis. Digitalis, here let it be remem- 
bered, gives its beneficent result, not because of any 
stimulating effect on the heart, but rather becaose it is 
a heart sedative. It helps the heart to rest. 

Of the ability of digitalis to slow the heart rate of man 
through any stimulation of the vagus at the pacemaker, 
when administered in therapeutic doses, little more can 
be said, than that there is no such g^ieral agreement as 
there is in regard to its action in auricular fibrillation 
(and flutter) in depressing anriculoventricnlar con- 
daetion. 

The effect on the heart muscle is still the subject of 
much speculation and investigation. That it has some 
effect on the heart muscle, there appears to be little 
doubt. At least the changes in the T-wave of the elec- 
trocardiogram, which occur under digitalis administra- 
tion and disappear after its discontinuance, are now gen- 
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eraUy ascribed to an action of the dm^ on the heart 
mnsde ; bnt the exact nature of its action and the results 
of it are not clear. The important question, clinically, 
is : Does such action, if it occurs, result in increased car- 
diac efficieneyt And to this question there is no very 
satisfactory answer. The question of the effect of digi- 
talis on the output of the human heart must remain for 
the present an open one. The same thing must be said 
in re^rd to the question of benefit from digitalis ther* 
ap7 in eases of decompensaticm exhibiting a normal car- 
diac mechanism. 

There is likewise some difference of opinion is to the 
effect of digitalis on blood-pressure. The prevailing 
view is that the drug in therapeutic doses has no ap- 
preciable effect priniarily on blood-pressure and that 
any effects that occur are secondary, resulting from its 
cardiac action. High pressure, then, appears to be no 
contraindication to its administration. 

Digitalis in High Blood-Freanire StasiB. A. B. 
Elliott^ differentiates between those cases of high blood- 
pressure stasis in which there is kidney involvement, and 
those without kidney inadequacy. In t^e high pressure 
stasis of nephritis, digitalis has proved ineffectuaL In 
the form without kidney involvement, digitalis may help 
the heart to rally ; and it should be employed, altiiough 
rarely will there be secured in the same degree the satis- 
factory results apparent in other forms of failing heart. 
If the heart muscle is found to respond to digitalis, its 
continuied employment in optimum dosage appears neces- 
sary to maintain nqrocardial tonus. Such a heart, wolf- 
ing ever on tiie verge of breakdown, can not be trusted 
to take care of itself without support. Best and vene- 
section are the only other measures found useful in these 
cases. 

Vaxiatiou in Um StrengUi at Tinetore of DlgttaBi. 
A. h. Smith^ tested, by biologic methods twenty-five 
tinctnxes taken at random from the stocks of niueteoi 
drag stores which may be considered as representative 
of tinctures dispensed in Lincoln, Neb. The tinctures 
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of digitalis dispensed showed a marked variatiou in its 
strength. The samples varied from 19 to 99 per cent, 
of normal. The frequent impotency of the drug may 
be the caose of poor results in the administratioa of 
digitalis in cardiac disease. The best remedy at present 
evidently lies in dispensing only dated, standardised 
tinctoTfl of digitalis in the ori^nal one-ounce bottle. 
When a tincture of this type is used, the physician has 
an accurately potent drug to start with and he can 
either give it in lai^ doses for a short period or gradu- 
ally increase it until a definite cardiac response appears. 

Tinotnn <A Digitalis and tba Lifnsion. S. Weiss and 
B. A. Hatcher< find that, while the marc left after 
preparation of tincture of digitalis is inert, this is not 
the case with the marc left after preparation of the in- 
fusion. The official infusion therefore does not represent 
Ae drug completely. Hence the standardization of the 
leaf does not insure uniformity in activity of the in- 
fusion, and the variability of the infusion is at the ex- 
pense of the more absorbable of the active principles. 
There is no essential difference in the amounts of the 
saponin bodies present in the tincture and in the is* 
fusion prepared from equal weights of the leaf, and 
therapeutic doses of d^italis do not contain enough to 
induce any undesired effects. The infusion prepared 
according to a simple method described in the article 
represents the activities of the leaf completely ; hence it 
permits of uniformity when a standardized powder is 
used for making it. It may be used in place of the tinc- 
ture in doses jnst ten times the volume of those of the 
latter. Such infusion, kept in completely filled and her- 
metically sealed bottles for more than two years and 
five months, retained its activity unimpaired. 

INsttaUf DoMge in Children. H. McCulloch and 
W. A. Rape* investigated the question whether the 
SigglflBtim dosage, based on body-weight, holds in chil- 
dren. Thir^>six children, healtliy, so far as heart was 
etoioented, but confined to bed or allowed limited peri- 
ods in a wteel chair or sitting up, were given the tine- 

(8) J««ir. Amur. Hed. Autn.. Fab. 18, 19S1. 
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ture in small amotints of water, at times with a little 
saccharin, four times a day on an "empty" stomach, 
by month ; the total estimated dose was divided over a 
period of six days. 

The authors conclude that Eggleston's formula, while 
it may apply to patients with heart disease, does not 
apply to children with normal hearts. Normal children 
require a lai^r amount per unit of body-weight t» 
produce digitalization than do adults with heart disease. 
Up to approximately four years of age children respond 
more readily to digitalis than do children above this 
weight and age. The earliest sign of beginning digi- 
talization was vomiting, which was often present before 
alterations in the electrocardiogram. The next most 
conunou changes were sinus arrhythmia and alteration 
in size and direction of the T-wave. 

Dosage of Digitalin. Henry Beates, jr."^ deplores the 
lack of attention givrat to the fact that the name "Digi- 
talin" is applied to several of its contained glucosides 
each of which constitutes a totally different substance 
with wide difference in dosage. The active principle of 
choice is digitalinum Germanieum of Merck, which in 
0.015 gm. doses is equivalent to 1 c.c. of a standardized 
tincture and should he administered three or four times 
daily. This active principle practically represents the 
total equivalent or therapeutic activity of the crude 
drug, and differs from the latter in being almost entirely 
free from those associated properties which in full doses 
provoke gastro-intestinal distress. It possesses the great 
and superior advantage of uniformity of physiologic 
power, which galenical digitalis does not. In emer- 
gency, its hypodermic administration in from 0.03 to 
0.06 gm. doses in from 10 to 20 c.c. tuHinal salt solu- 
tion will establish reaction in from twenty minutes 
to half aB hour. It will cause cellulitis and even abscess, 
if it be not well diluted when given hyi>odemiicaIly. Its 
use intravenously has not been attempted, and because 
of the promptness with which it acta when given sub- 
cutaneously, the involved risks render it advisable to 
tmploy it in that way. 

(6) Tberap. Q«z., Aarut. 1981. u-,„;«j,).Ct)C)Q[e 
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FHTSosnauiNS 

PhytostismineinTadiyoardia. C. Lian and H. Welti* 
report marked relief from palpitation in the tachycardia, 
of hypertonia of the sympathetic nervona system, aa that 
occurring in exophthalmic ^iter, from 1 mg, of eserine 
sulphate before one, two or three meals dai^. 

QvmiDiNE 

Qoiiddiiw in AvTicalar FibriUation. Thoogb digi- 
talis ia a most nsefol dn^ in the treatment of uiriciilar 
fibrillation, it makes the pulse dower and more regalar 
by lessening the condnctivity of the bundle of His. It 
does Bot alter fibrillation at the auricles. Qninidine, 
on the other hand, is capable of restoring normal rhythm 
to the auricles in a considerable proportion of cases. 
Frey, in 1918, found this dextrorotatoiy stereo-isomer of 
quinine the most ^eetive therapeutic agent in patients 
with anrieiilar fibrillation. Because of its better aolu- 
bilityi qninidine sulphate, rather than the pure alkaloid, 
is used. 

Hofmann (1920) has shown, in dc^' hearts perfused 
with solutions of the drug, diminution in the excitability 
of the auricular muscle to electrical stimulation. Strong 
induction diocks, effective in producing fibrillation of 
the auricles when the heart was perfused with Locke's 
solution, failed to elicit this arrh^hmia when qninidine 
was added to the perfusate. The heart rate was slightly 
slowed. 

W. Frey^ coatrasts quinidine, which is capi^le of 
bringing the auricles to perfect rhythmie contractions in 
about 50 per cent, of the cases, with digitalis, which, 
though it slows the rate of ventricular contractions and 
makes the pnlse more regular, never removes fibrillation 
of the auricle. Quinidine causes lessening of irritability 
and diminishes the power of contraction of the anricular- 
mnsde. The diminution of irritability is much desired ; 
a marked lessening of muscular power, however, must 
be avoided. 

Bxperioiee shows that quinidine must not be used in 

(6) Bpn. de u ■ _ _ .^ __^_ 
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profoond cardiac insofficieiicy. Here, we rnoBt improve 
oardiftC power by digitalis and other means ontil the 
threatenii^ character of the condition has subsided. 
Then only is it wise to start the quinidine therapy. In 
caws of lugh blood-preesore and in chronic nephntics in 
whom aohcolar fibrillation occora, qninidine therapy is 
oBnally disappointing. The earlier the use of qainidine 
is resorted to, the better the chances for mccees. In 
nearly every case of total arrhytiiima due to anricnlar 
fibrillation, the disturbance first appears in attacks as a 
rwolt of physical and nerve over-strain. In these, qnini- 
dine therapy is particularly indicated. 

It is best to commence with a small dose s^, 0.2 gm. 
of qainidine three times daily. The dose may be in- 
creased next day to four times daily 0.2 gm. ; on the third 
day to five times daily of 0.2 gm. ; on the fourth day to 
three times daily of 0.4 gm., which latter mi^ be con- 
sidered a lai^ dose. This quantity may be maintained 
for from three to six days provided no disagieesble 
manifestations show themselves. Should dizEiibBSB, at- 
tacks of faintness, headaches, vomitii^, or tachycardia 
above 140 beats, manifest themselves the treabnent Is 
to be interrupted. 

It is inadvisable to combine quinidine with digitalis. 
The action of one lessens the action of the otitw upon 
the heart and unites in disturbing digestion. 

Frey considers intravenous injections of quinidine 
dangerous and hopes that subcutaneous and intramuaca- 
lar injections might be found useful, owing to the gastro^ 
intestinal disturbances appearing during quinidine ad- 
ministration. 

E. Jenny^ succeeded in restoring normal rhythm in 
seventeen ont of eighteen cases of auricular fibrillation 
and tachysyetolia, by the action of quinidine. These re- 
sults are better than all previously published. He gives 
0.5 gm. of quinidine two or three times a day, and pushes 
the drug up to 2 or 3 gm. a day, providing there is con- 
stant supervision, and the drug is discontinued at the 
slightest derangement of vision or of hearing. 

E. Faber* reports a case in a man 59 years old with 
high blood-pressure who had been snfferit^ from aurieu- 
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lar fibrillation for three months with a mailed pnlae 
deficit. Quinidine vas given, 1^0 gm. tihe first d^ and 
this doee three times the next day. The following day 
the dose was 0.30 gm. and the day after that 0,^ gm. 
But it was not until the sixth day that the arrhytiimia 
disappeared. In a woman of 57 with old chronic heart 
disease, ascites and fibrillation, no benefit was secured 
from this drag in doses up to 2 gm. a day. 

A. N. Hewlett and J. P. Sweeney*' report restoratum 
of a normal rhyUun in five of eleven patients, though 
in one case this continued for only a short period of 
time; and present the results obtained by oUiers in the 
accompanying table. 



Prey . 



KMnfVbic Vem pi 



Wybamr 25 14 56 1.5 U 

ElewitE 13 1 8 1.0 15^ 

Wri«OT 11 4 35 

Boden aad Neu- 

Urch 17 6 3S 2.0 31 

Ehmb, H 44 27 61 0.8 1&K 

Benjamin and EApB 27 18 S7 2.0 31 

Jennj IS 17 94 3.0 4A^i 

Lot? 4 2 aO 1.2 18% 

From the accompanying table, it will be seen that, 
on the whole, the value of resolts obtained paralleled the 
size of the doses employed. Jenny, who obtained a 
remarkable number of successes, did not hesitate to use 
very large doses, while Klewitz, with his poor results, 
used small doses. When one recalls that the paroxysmal 
type of auricular fibrillation is esseoitially a recurring 
condition which tends in time to become permanently 
fixed, it is not surprising that relapses occur after the 
normal rhythm has been re-established by the use of 
quinidine. Quinidine like quinine, appears to be a cardiac 
depressant. Any improvement in circulation is appar- 
ently due to the restoration of normal rhytiim and is 

<10) Joor, Amer. Hed. Aag'n., Dec. 8, IBM. ^.OOgle 
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therefore an indirect effect of the drag. The degree of 
improvement depends on the degree to which the symp- 
toms and the decompensation were dependent on the 
irr^ularity itself. Experience with paroxysmal fibril- 
lation indicates that in some cases at least such ^mptoms 
OS palpitation, precordial distress, and dyspnea become 
worse daring the period of irregularity. This is par- 
ticularly true if the ventricular rate is very rapid during 
the paroxysma In such cases, the restoration of a 
normal rhythm might be expected to remove many of the 
troublesome symptoms. In other cases, and especially 
those in which there is a moderately slow and not very 
irregular pulse, the conversion to a regular rhythm 
could hardly be expected to make much difference. 
Finally, when symptoms depend less on the irregularity 
than on the changes in the heart muscle or valves, they 
would not be much altered by a. change in rhythm. The 
patient may even become worse with s lessened diuresis. 
Some patients are unusually susceptible to quinidine. 
A small preliminary dose is recommended for the first 
day. Hewlett and Sweeney usually give 0.2 gm. three 
or four times, the first day. After this they gave 0.4 
gm. four or five times a day. They did not exceed a 
total of 2 gm. in twenty-four hours. The return to nor- 
mal rhythm has occurred most frequently on about the 
third day of full treabnent. After the fifth day, a few 
cases have become regular, although occasionally this 
has happened as late as the tenth day. The first course 
of treatment, therefore, should last about a week. If 
this fails a second course may be given as occasionally 
patients have become regular during the second course 
of treatment, when the first had failed. If the normal 
rhythm is re-established, the quinidine has usually been 
withdrawn by gradually diminishing the dose. In Hew- 
lett and Sweeney's cases it was withdrawn abruptly. 
"When relapses were frequent they were avoided, in some 
instances, by giving the drag regularly for an indefinite 
period of time. Digitalis and quinidine medication ap- 
pear to be antagonistic, and it is generally inadvisable 
to combine quinidine and digitalis, as the administration 
of digitalis probably lessens the patient's chances for 
recovering r^ular rhythm. But as marked deeompensa- 
■ ■'•on lessens the chances for recovering a normal rhythm, 
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patients with marked decompensaUou should first be 
fpvea the asnal treatment for decompensation, inclad- 
ii% digitalia Alter allowing time for some of the de- 
tails, ^eet to disappear, qainidine treatment may be 
instituted. 

Vntotoard resvlts: Loss of appetite with perhaps 
dight nausea or even vomiting, palpitation, increased 
heart rate, and a small and soft ptdse are not uncommon 
effects of the drug. These qoaptoma may have to be 
disregarded to obtain the desired resolt. However, more 
serious ^mptoms may occur with or without warning. 
Alarmii^ collapse has been recorded several times. Sev- 
eral fatalities have been reported, tboi^h in acne of 
these was the drug clearly responsible for the deaths. 
At most, quinidine was only a minor factor in con- 
tributing toward the fatal result. 

Walter W. Hamburger' reports seven cases of chronic 
auricular fibrillation, one case of paroxysmal auricular 
fibrillation, and one of auricular paroxysmal tachycar- 
dia, in each of which 0.2 gm. of quinidine was admin- ' 
istered the first day as a preliminary idio^ncrasy test. 
The second day 0.4 gm. was given at 8, 12, 4 and 8 
o'clock, and continued daily thereafter, until either a 
normal cardiac mechanism resulted, until sufficient had 
been given in the refractory cases to make it clear that 
no such effect could be obtained, or until some agns 
of intoxication had been produced. Of the eight cases 
of auricular fibrillation, four responded with the devel- 
opment of 8 normal cardiac mechanism (sinus rhythm) 
and fonr advanced cases remained unaffected. The 
case of paroxysmal fibrillation under quinidine showed 
distinct periods of shortening of the duration of the 
paroxysms, and gave evidence of prevention of recur- 
rences during its administration. 

No serious mishaps occurred in the observation of the 
"successful" cases. Various of these patients com- 
plained at different times of nausea, vertigo, transitory 
weakness, headache and tinnitus aurium. Two believed 
they had less cardiac palpitation, were more comfort- 
able, and experienced improved deep and appetite with 
the estaUishment of a tdnus rhythm. Two noticed no 
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change. Moat of them developed an eacriy tachycardia 
of from 20 to 25 beate over their previoiu pnlse rate 
and, aabseqnently, a bradycardia of from 45 to ^ with 
the establishment of a regular poise. Two developed 
auricular and ventricular eztra^stoles. The total uri- 
nary ontpot in three patients was increased. The author 
feels it shonld be strongly emphasized that, for the 
present, quinidine sulphate is primarily of use in study- 
ing the mechamsm of Sbrillation of the auricles. He 
bfdieveB it desirable to sound a warning against the use 
of quinidine as a general therapeutic procedure for the 
treatment of various types of disorderly heart rlq'tfam. 
When it is used, it should be considered a problem of 
clinical investigation, with careful observations and con- 
trob and judicious use in the question of dosage, as 
quinidine, apparently, is not without danger. 

B. 8. Oppenheimer and Hubert Mann* report twokty- 
two eases of auricular fibrillation treated with quinidine 
in nine of which the fibrillation was changed to a norroal 
riiythm, while in two others the auricles responded by a 
change to either pure or impure flutter. 

Zj. Cheinisse' concludes, as a result of a review on the 
subject, that quinidine will arrest arrhythmia in a cer- 
tain proportion of eases ; but, sooner or later, tike drug 
ceases to act, and the fibrillation becomes permanent. 

Thdwhtllin 

Euidiylline Inkravemnuly in Heart DisMse. This 

drag IB a combination of ethylendiamine with theophyllin 
whidi, in contrast to the latter, is extremely soluble in 
water. It is obtainable in 2 cc. ampules containing 0.48 
gm. euphyllin (of which 78 per cent, is theophyllin). 

H. Onggenheimer* advises that the commercial solu- 
tion be diluted with 8 c.c. of double distilled water, 
whereby local irritation is avoided and if the injection is 
made sufflciently slowly — ^in about 2 or 3 minutes — dis- 
agreeable side effects can be avoided. If the injection 
is made too rapidly great increase in pulse rate with 

Jonr. AtBtT. Ued. Au'n., Dec. 8, 19S1. 
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Bensatum of heat and of palpitation is liable to ooonr. 
It is beat to warn the patient that these aymptoms are 
likdy to appear, and to ask him to notify the c^wator 
the moment any diaa^rreeable sensation, snoh as that of 
heat, is felt, when the administration of the drag may 
be stopped for a moment until the sensation of heat has 
diminished, and the treatment may be conelnded with- 
out ill recnolts. He does not advise the intramnscnlar in- 
jection of this preparation becaose of its painfolnets. 
Inasmach as 0.8 gm. of theophyllin is considered a maxi- 
mom daily dose, not more than two injections daily are 
advised ; however, while often one injection a day slices, 
the aatbor would not hesitate to employ three injections 
d^Iy, and for months if necessary, in casea reqniring 
soch dosage. 

EnpbylUn has proved of special value, he saj'B, in 
angina peetoris and myocarditis and in condoctiou dla- 
tmWnees, aU of which produce cardiac insnfBcieney due 
to deficient blood-anpply to the heart. This group of 
cardiac disturbances is characterized by a relative or 
absolate slowing of the pulse in spite of cardiac incom- 
petency. This combination of symptoms shoold make 
one cautions in the nse of digitalis as it may eanae still 
further slowing of the heart and impairment of cardiac 
nutrition. This need not be feared with enphyllin, as 
it causes increased rapidity of the heart beat and most 
e^Mcially as it has a marked tendency to produce vaso- 
dilatation, which also affects the coronary blood-veesela, 
an effect that has been establi^ed by animal experi- 
mentation. 

ANESTHETICS 

Tho Choice of AneathetloB. From the report of a re- 
cent Berlin meeting of the German Surgical Society" 
the following itmT;iTntf are cnlled ; 

Lumbar anesthesia causes a higher mortality rate than 
general narcosis and should, therefore, be restricted to 
definite indications. Its principal field of application is 
in the aged, more especially in arteriosderosiB, in am- 
pntations and in dislocations of the hip, and in fact in 
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operationfi on the lower extremities and on tlie abdominal 
oi^ans below the nmbilicas. Epidnral sacral anesthesia 
is qoite as dangerous as lumbar anesthesia. 

Local anesthesia by means of procaine with the addi- 
tion of epinephrine is entirely harmless, but even here 
the maximal dose of procaine, namely, from 0.4 to 0.5 
gm. must not be exceeded. It should be reduced in 
dealii^ with weakened patients. The principal field of 
local anestheaa is minor surgery of the extremities. For 
opening up the skull, general anesthesia is to be recom- 
mended. Local an^thesia may be employed for opera- 
tions on the neck, also for strnmectomy. In exophthalmic 
goiter, general narcosis is more appropriate on account 
of the excitable condition of the patient. For opera- 
tions on the thoracic wall, local anesthesia may be em- 
ployed; but for thoracoplasty general narcosis is better. 
In major abdominal operations, Braun recommends that 
first a seopolamine-morpbine solution be injected, after 
which the abdomen may be opened under local anes- 
thesia, and then during the remainder of the operation 
general anesthesia may be resorted to from time to time, 
as necessary. 

For blocking the sacral plexus in prostatectomy and 
cancer of the rectum, lumbar, sacral and parasacral an- 
esthesia are rival claimants for favor. 

In almost all circles, ether is coming to be regarded as 
Uie best general anesthetic. It is being used by the drop 
method with an open mask. Primary death from heart 
failure does not occur with this method of narcosis. In- 
termittent narcosis should be avoided. 

The injection of a narcotic before the anesthesia means 
a saving of 35 per cent, in chloroform and 40 per cent, in 
ether narcosis. 

To prevent lun^ complications after anesthesia, pa- 
tients should be encouraged to breathe deeply. Post- 
operative lung affections and embolisms can not be pre- 
vented by local anesthema. 

Chloroform is contraindicated in affections of the liver 
and in disturbances of the portal circulation. 

Diminution of the circulation by the Klapp method 
has proved efScaeious and saves large quantities of what- 
ever anesthetic is employed. ,-, , 
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Ethyl ehloride anesthesia lias proved its value; bat 
in large doses ethyl chloride constitutes a poison and is 
not adapted for narcosis. 

The Tarions methods diould not be regarded as rival 
claimants bnt as supplements of each other. 

Local Anesthesia 

AnestltMia in Nose ajid Throat Work. The Com- 
mittee on Local Anesthetics* of the American Medical 
Associatdon, as a result of 315 replies obtained in return 
on fonrtem hundred questionnaires sent out, present the 
following : 

Bumnwij of Beaolts of lUTeatlgation of F&tal ChfOB 

FoQcrwiiig the Um of Local AnMthsties. 
Deftths turn local MiMtlietiM for lut two yt»n'. ... 87 

The committee has Teeeived answera to letters inqniriug 
as to eanse of foregoing deaths from 22. Theoeare: 

Goesise (3 miitakea of nurae) 11 

Goealiio and procaine 6 

Procaine oaij 3 

Apotbedno and cocaine 1 

Apothedue onl; 1 

Alypia and cocaine 1 

22 
No reaponse from members cepeatedl^r nritten to. . . . 5 

Total deatlu, 1919-1921 S7 

• Only ttare« of tbese wece recorded In medical Joomall. 

It irill be seen that deaths from the administration 
of local anesthetics are vastly in excess of the number 
reported in the medical journals. In most instances, 
eoDTuIsions are the first indication of toxic effects; 
eonscionsness is never regained and death ensues Trithin 
a comparatively short time. 

Looal Amrtheria in Eye Woric.' The Committee on 
Local Anesthetics of the Section on Ophthalmology, of 
the American Medical Association, reports that the pre- 
ponderanee of evidence ia in favor of a 4 per cent, sohi- 

(1) Jonr. Amer. Med. Abs'd., Oct 22, 1921. 

(2) Ibid.. Nov. 2e, 1821. ,-• r 
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tion of cocaine as the local anesthetic for routine waA. 
The reasons assigned for the preference are given as 
based on many years of experience, very satisfactory re- 
salts from its ose, and faUore of other local anesthetics 
in one or more essentials to compare in reliability with 
cocaine. The dessication and disturbance of nntrition 
of the cornea produced by it are n^ligible or entirely 
avoided if care is observed in keeping the eyelids closed 
after the instillation of the cocaine solution and up to 
the time that the operative work is done. 

Phenacaine (holocaine) in from 1 to 2 per cent, solu- 
tion is Qsed either frequently or occaaiomdly in produc- 
ing surface anesthesia for the removal of foreign bodies 
from the cornea, for local anesthesia in connection with 
therapeusis, for use prior to determining the tension with 
a tonometer, and for producing local anesthesia when a 
dilating effect on the pupil is to be avoided. 

A greater percentage of the men use procaine (novo- 
caine) in from 1 to 2 per cent, solution by infiltration 
methods for operations on the muscles, lids and sac, and 
enucleation, when general anesthesia is not to be em- 
ployed. The addition of epinephrine not only adds to 
the efficiency of the solution by reducing the amount of 
hemorrhage during the operation ; but, through constric- 
tion of the blood-vessels, it lessens the absorption of the 
anesthetic agent and hence reduces the possibility of 
toxic effects. 

Apothesin was condemned as unsatisfactory for oph- 
thalmic work. Alypin was pronounced too feeble as 
well as too toxic, and the same objection was raised con- 
cerning beta-eucaine. Acoin was considered by two as 
painful to use. Ev^i phenacaine, which next to cocaine 
is most in favor, offers the objection that it produces 
irritation of the eyes, and must be prepared and kept 
in porcelain receptacles. 

Five minutes after the instillation of either cocaine or 
phenacaine is considered sufficient allowance for super- 
ficial or surface anesthesia, whereas fifteen minutes, or 
following immediately after the fourth instillation of 
either cocaine or phenacaine at three-minute intervals, is 
sufficient allowance for the deep anesthesia required for 
cataract extractions and other operations upon the eye- 
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ball. The anestheeia lasts from fifteen to twenty min- 
ates, or long enough for the average ophthalmie opera- 
tion. In infiltration anesthesia, most operators allow 
bata eight to ten minutes sabsequent to the litat injec- 
tion to insure the nn>.'»iTm«tn anesthesia, and they count 
upon holding the anesthesia for from thirty to thirty- 
five minutes. 

All the observers agree that local instillation of co- 
caine in the eye allays irritation and reduces vascularity, 
whereas phenacaine produces the opposite effect. Most 
of the ophthalmolf^rists offset the congesting effect of 
phenacaine by adding epinephrine to the solution. 
Owing to the fact that only small amounts of local anes- 
thetics are used in ophthalmic practice, the occurrence 
of toxie affects is rare. The toxic symptoms observed 
and deaeribed are at first a sense of Ktlularation, followed 
by giddiness, oppressed breathing, pallor, nausea, 
clammy perspirii^ skin and general wetness. All these 
symptoms usually disappear promptly after the patient 
lowers the head even with the knees, or is placed in a 
reclining position. No difference was observed in the 
anesthetic effect produced by the solutions that were 
sterilized by boiling and those not subjected to heat. 
Nothing but freshly prepared solutions of cocaine are 
used in operative work. Solutions will remain active 
for a much longer time, if 5 grains of boric acid are 
added to each ounce of the solution. 

Byaetgisbi and Antagonists of Oocaiue. A. L. Tatum^ 
investigated by animal experimentation the question of 
the point of action of cocaine and concludes that it in- 
creases the ^ects of epinephrine and of electric stimula-- 
tion of the sympathetic nerves in the region investigated, 
namely the splanchnic and the cervical ^mpathetie ; and 
that these increased effects are due to an increased re- 
sponsivity of the peripheral neuromuscular mechanism. 
The practical lesson to be learned from these experi- 
ments is the synergism between cocaine and epinephrine, 
both of which act upon the same structures, to which 
must be added that stimulation of epinephrine produc- 
tion occurs as has incidentally been brought out by 
Tatum's experiments. 

t3) Jour. Fh&nii. and Exper. Tberap., September, 192^~,i)()Qle 
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Karl Mayer* has aniTed at tiie concIoBioii that mor- 
phine is by no means antagonistic to cocaine, as stated 
in Bome text-books ; that, eontrarily, it increases the toxic 
action to a considerable degree. He foand that frogs 
that received cocaine only had a much better chance of 
recover than those that received morphine and cocaine. 
He also refers to experiments on goinea-pigs and rab- 
bits by Agda Hofvendahl (1920), which led to a mmilar 
result. 

He finds, on the other hand, that calciom regularly 
lessens the toxicity of cocaine in experiments npon frogs, 
as well as in observations upon the isolated heart. He 
contrasts this antagonistic effect of calcium with the 
synei^stic action of potaasinm in relation to cocaine; 
and saggeBta that it might be due to the colloid con- 
densing action of calcium as compared with the colloid 
dissolving action of potassium. 

Caffeine Intrathecally in Syncope of Spinal Anet- 
theiis. R. Bloeh and Hertz** found by experience with 
four eases, that the injection of about 0.20 gm. of caffeine 
injected directly into the spinal cavity, as was the anes- 
thetic itself, resuscitated patients alinost at once even 
after complete arreet of the respiration. 

Local Aneatheiia in Treataunt of Saoro-Oocygeal 
Pain. Two different modes of attack by means of local 
anesthesia for the relief of pelvic backache ore described 
in current literature. Nuremberger^ gives ^e foUowii^ 
technique for the i^ymptomatic treatment of pains re- 
garding the etiology of which a careful exanunation gives 
no clue. He produces presacral anesthesia by the in- 
jection of 0.1 per cent, of beta eucaine solution as fol- 
lows; With the patient in the lithotomy position with 
slightly raised pdvis he administers light ethyl chloride 
anesthesia to prevait even the slight pain of the pro- 
cedure. At the level of the tip of the sacrum and &om 
1.5 to 2 cm. to the side, introduce a 15 cm. (6 inch) 
needle horisontally and parallel to the median line, 
until one strikes bone. The tip of the needle is now in 
the vicinity of the first sacral foramen. Having with- 
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drawn the needle slightly, inject Trith eonuderable pres- 
Bore 20 c.c. of the solntion. Then withdraw the needle 
for a few centimeters and raise up the barrel of the 
syringe by about 15 degrees so that the tip is lowered. 
If one now poBhes the needle in the new location 
one arrives in the second sacral foramen. Here again 
20 c.c. of the solntion are injected. By further 
withdrawal and by advancing the needle more perpen- 
dicularly one is able U> inject another 20 c.c. in the 
vicinity of the third sacral foramen, and by farther 
repetitions of the mancever one finally injects in the 
vicinity of the fourth and fifth sacral nerves and the 
cocygeal plexus. If both sides have to be injected, it is 
best to employ on^ 70 c.c. on each side instead of 100 
C.C. which might be employed for unilateral injection. 
Ntiremberger believes that this method might be useful 
in eiimaeteric pelvic i>ain, in posterior parametritis, 
coceycodynia, and in sciatica. He reports the cure of 
seven cases. 

In pelvic pain produced by shrinkage of the pelvic 
connective tissue at the menopause, Novak^ advocates 
the injection of 60 c.c. of 0.1 per cent, procaine-epine- 
phrine solution into the parametric and paravaginal tis- 
sue to interrupt the nerve conduction and loosen 
shrunken connective tissue by means of the edema pro- 
duced by the injection. He reports five successful cases. 

The Stability of Benxyl Aloahol Soltttioiu. D. I. 
Macht, and A. T. Shohl* investigated the keeping quali- 
ties of aqueous solutions of benzyl alcohol varying from 
1 to 4 per cent. ; as next to efBeiency and low toxicity, in 
connection with which the authors believe benzyl alco- 
hol ranks very h^h, the keeping qu^ities are of decided 
importance in the practical use of local anesthetics. 
Bens^l alcohol permits sterilization by boiling. It is 
also a powerful antiseptic and keeps sterile indefinitely. 
However, the activity of its solutions has been found to 
deteriorate when they are kept in soft or alkaline glass, 
snch as fiint or amber colored bottles. On the other 
hand, solutions kept in non-soluble pyrex glass preserve 
their anesthetic properties. It is evident that this chaise 
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occurs by reason of slow oxidatioQ of benzyl alcohol to 
benzaldehyde and the rapid oxidation of the latter to 
benzoic acid which takes place in an alkaline and not in 
an acid medium. Hence, solutions of benzyl alcohol 
should be kept in hard glass bottles preferably with a 
buffer solution (acid soditmi phosphate). 

PhenoUied Scalpel. E. J. Clemons^ makes incision 
of abscesses painless by dipping a diy sterile scalpel 
blade in pure phenol. The point of the back of the 
blade is then passed over the line o£ intended incision, 
so as to mark it with phenol, thus anesthetizii^ the skin. 
A few seconds later the instrument is again dipped in the 
phenol and the tiBSues are incized very slowly, the scalpel 
being moved up and down as in cutting witiL a saw. As 
the film is rubbed off by the tissues or is washed off by 
the blood, phenol has to be renewed by dippii^ the in- 
strument in the phenol as often as it is necessary. 

Oenebal Anesthesia 

The Oxygen Percentages of Hitroui Pzlde-Oxygm 
AneithMia. Dorothy A. Wood and Mary £. Botsford^ 
credit Dr. Horace Andrews of Chicago as the first to 
call attention, in 1868, to the fact that nitrous oxide and 
o^gen was a much more satisfactory mixture than ni- 
trous oxide alone or in combination with air. In order 
to obtain the anesthetic state in average individuals, at 
least 80 per cent, of nitrous oxide in the inspired gas mix- 
ture is necessary. This leaves only 20 per cent, to be 
occupied by other gases ; and, as the air contains 60 per 
cent, useless nitrogen and 20 per cent, of oxygen, it fol- 
lows that in a mixtiire of nitrous oxide and air, the 
percentages are 80 per cent nitrons oxide, 16 per cent 
useless nitrogen and 4 per cent oxygen. Sometimes 80 
per cent, nitrons oxide is insufficient for relaxation 
and then the available oxygen must be crowded down 
to 3 and even 2 per cent. This necessitates very short 
operative procedures, for at least 10-15-20 per cent, of 
oxygen is necessary to support life for any length of 
time. It is therefore a great step in advance to use 
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nitroiu-oxide. oxygen, for then the miztnre becomes 
80-90 per cent, nitrons oxide and 20-10 per cent, oxygea. 

The qnestion arises, what is the percentage of oxyg>en 
in the mixtore of nitrons oxide and oxygen that is s^el 
Connell fotmd that any mixtore less than 92 per cent, 
nitrons oxide and 8 per cent, oxygen was extremely dan- 
gerons and was nsef nl only for momentary procednrea ; 
but even for this the nse was condemned. He fonnd the 
mixture 92 per cent, nitrons oxide and 8 per cent, oxygen, 
satisfactory for induction only. The zone reconun^ided 
for abdominal snrgery had the mixtare of 80 per cent, 
nitrons oxide and 11 per cent, oxygen. In this zone the 
color of the patient was fairly cyanotic. The zone for 
surface soi^ery was 86-64 per cent, of nitrous oxide and 
14-16 per cent, oxygen,- here the color was normal. This 
zone with the addition of a slight amount of ether, when 
necessary,, in suitable cases, is recomm^ded as the b^ 
for all work, inclndii^ abdominal surgery. A mixture 
of 80 per cent, nitrous oxide and 20 per cent, oxygen 
gives a snheonscions ana^eac state suitable for ohrtet- 
rics. Any altered capaci^ of the blood to transfer 
o^gen, either in decreased rate of blood flow, or dimin- 
ished hemoglobin content, wonld upset these zones ; and 
persons with reduced hemoglobin, septic conditions, 
excessive or rapidly increadng weight, and growing chil- 
dren demand a greater percentage of oxygen in nitrous- 
oxide-oxygen anesthesia. In war sui^ry, Mardiall and 
Cannon observed that patients operated on following 
severe loss of blood, or during shock, required a much 
greater percentage of oxygen for operative safety, than 
did normal subjects. With this as a baas, Jones and 
McPeek determined by the reaction of the exsanguinated 
guinea-pig that a blood loss of 20 per cent, demanded 
from three to four times the amount of oxygen that 
normal p^ demanded. This, therefore, is a very definite 
indication for usiug increased oxygenation witti nitroiu 
oxide, in the presence of recent hemorrhage. 

Investigation carried on at the Mineola Flying Field, 
concerning the oxygen need of men, candidates for the 
aviation service, showed that as the oxygen percentages 
were decreased almost the same symptoms were noted 
in these men as are noted by anesthetists when the 
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ox;^Ken content becomes msiifBcient daring inestheaa, 
that is, an increase in respiratory Tolnme and rate, an 
increase in pnlse rate, an elevation in blood-presaure and 
tlie appearance of cyanosis. There are headache and 
nausea ; and the coonterpart of thia we have in nitrons- 
ozide-ozygen anesthesia, as the post-aneathetie headache 
and vomiting in patients who have been somewhat cyan- 
osed during the linger part of the anesthetic. Some men 
compensated so easily and so well, that they stood, for 
brief intervals, as low as 6 per cent, oxygen, while other 
men failed to compensate at all, or so poorly that they 
eonld not endnre even the ^ight oxygen deficiency of 
moderate altitudes. In some subjects the first response 
began at an oxygen percentage of 17.9 per cent.; while 
the majority showed the first response between 15.5 per 
cent, to 16.5 per cent. This, therefore, means that in 
the average individual, when the oxygen content of the 
inspired mixture becomes less than 15 per cent., he must 
necessarily pnt out some effort to keep metabolic proc- 
esses at tiie proper level, and it would seem that low 
oxygen percentages under anesthesia would be very 
similar in their effects to low oxygen percentages at 
high altitndea. 

We then have to consider : Is the patient in question, 
under anestheaia, able to stand the necessary imuoase in 
pulse rate, respiratory rate and blood-pressure elevation! 
Is this particular patient one of those who would react 
well in the aviator testa 1 

There were three very definite t^p^ of reaction to 
the tests made : The optimnm type showed no response 
until the reduced oxygen reached about 15 per cent. The 
second type diowed response at 17.9 per cent. A third 
type is seen in elderly people in whom there may be 
practically no response. In these, the compensatory 
mechanism seems to be entirely overwhelmed. The 
counterpart to this type is seen in people who are unable 
to have ether added to the nitroua-oxide-oxygen mix- 
ture, for relaxation, and who may become cyanosed in 
an eSoTt to keep them relaxed snfficientiy for operative 
work; and then, althoT^h there is cyanoffls, there may 
be no chai^ in pnlse, respiration or blood-preasure. 
These patients may then show poet-operative myocar- 



PHABMACOLOQT AND THBRAPBUTIC8. 165 

ditds, doe to the fact that an insofficieiit amount of 
oxyg&a was supplied the heart muscle during the 
operation. 

As a matter of practice, anesthetists ordioarily use the 
color of the patient's che^, forehead, and finger nails 
as the guide to the safety of anesthesia, bat Londsgaard 
found that a considerable d^pree of oxygen imsatanition 
in the blood may be present without showing as cyanosis. 
He also found that cyanosis could not be produced in 
patients whose hemoglobin was less than 35 per cent. 
Hence an accurate means of gas delivery with an oxygen 
percentage seldom less than 15 per cent, is much to be 
preferred to the more or less haphazard methods nsually 
employed. 

The Danger Signals in ttinjl Ohloride, General Anes- 
tliesia. A. E. Quedel^ considers ethyl chloride third in 
value to nitrous oxid-oxygen and ether. He places it 
above chloroform in valuation. It is applicable for short 
operations and for indaction of ether aneatiiesia when 
nitrous oxide and oxygen are not available. However, 
he has little use for it, except in emei^encies. His re- 
port is based on observations made with the personal 
use of ethyl chloride in general anesthesia in about 2,000 
cases, in the majority of which, he used a gauze-covered 
mask of the Tankauer type. Ethyl chloride in overdose 
produces one of two sets of symptoms; the ^asm ^rpe 
and the respiratoiy depression type. 

Approximately nine out of every ten patients over- 
dosed with ethyl chloride manif^ the spaan type. 
The first indication of approaching spasm is a sardonic 
grin. About the same time we notice a beginning con- 
traction of the masseter muscles, and a beginning crow- 
ing of inspiration. This crowing, due to partially ob- 
structed inspiration, is the real warning that the dose 
must be reduced. If the overdose of the drug be con- 
tinued, the spasm progresses rapidly until, in about one 
or one and a half minutes more, it will have become a 
complete respiratory obstruction. The spasm, once 
inaugurated, develops so rapidly that cyanosis does not 
appear in the usual case until the obstruction is almost 
total. When it appears it develops rapidly, and 

{S> Jour. Amer. Ued. Aw'd., Auk. 6. 1921. ,-- i 
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half a minute later the patient is black. The rapid- 
ity of progress of ihe spasm is apparently in propor- 
tion to the vapor tension of the ethyl chloride. In the 
spasm type the pupil does not dilate until respira- 
tory obstruction is almost total. During the spasm 
period, the systoUc blood-pressure is elevated to varying 
degrees in different patients. The diastolic pressure may 
follow the systolic upward, it may remain stationaiy, or 
it may fall as the syjrtoiic rises. The pulse rate inereases 
during the spasm, as a rule proportionately to the in- 
crease of systolic pressure. There is a deepening of the 
spaaa once inaugurated, for a period of a few seconds 
after the removal of tiie inhaler. This is constant, and 
the anesthetist knowing it will be saved some worry. As 
for resuscitation in these cases of periphereal respiratory 
obstruetion, the problem is the same as with overdose 

■ under any other anesthetic agent, namely, the removal, 
from the blood and tissue cells, of the excess of the 
drug. However, in the spasm type this is not an eai^ 
task becaose of the rigid contraction of the masseters. 
The mouth must be opened, the tongue pulled far out 
and vigorous chest compression made. Even with the 
mouth open and the tongue ont, there is still a great 
deal of obstruction. However, the rapidity of elimina- 
tion of ethyl chloride makes the resuscitation succeaaful 
in the good cardiovascular type. The author has not 
seen a death under ethyl chloride but, in his early use 
of it, he has been more than once badly frightened. 
With knowledge of this action, there is ample warning 
from the beginniug spasm to avoid the more serious 
aspects of it by the immediate removal of the drag, as 
soon as the spasm is noted. In many cases, it is difScult 
to maintain aueathesia 'without many times entering the 
banning of this spasm. The beginner with this drag 
should idways insert a substantial mouth gag before 
starling the anesthetic. 

The depression type is a progressive central respira- 
tory depression. From the onset, the respiratory effort 
grows less both in volume and in rate. The volume de- 
pression is greater than that of the rate. With the con.- 
tinuance of the drug in overdose, this depression pro- 

_ srresses to a complete respiratory paralysis in from one- 
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half minute to two minutes, depending on the patient 
and the vapor tension of the drag. The patient is per- 
fectly relaxed, in every way. The picture during the 
deeper degrees of depression is one of coUapae. The 
color is ashen; the pupils widely dilated; and the res- 
piratory eflFort, if present, is quite diseouragiog. The 
picture resembles that of cardiac syncope ; but the pulse 
belies the picture for, althoi:^h slowed in rate, it is of 
good quality and regular. The blood-pressure doea not 
fall to an extent that the change can be detected by pal- 
pation. Aa with the spasm type, this respiratoiy de- 
pression may repeat, during the same anesthetic, aa often 
as the patient is overdosed. Following recovery from 
this depression, the anesthetic may be continued as 
osual. To the observant anesthetist there is ample warn- 
ing of the approach of this depression ; and there is no 
nE»d that it be carried to the degree of total paralysis 
of the center. If total paralysis should occur, however, 
r^uBcitation is simple. There is no respiratory obstruc- 
tion, and two or three forceful, manual compressions of 
the thorax serve to eliminate the excess of the drug tram 
about the respiratory center, and automatic respiration 
is re-established, to carry itself to the anesthetic normal 
in from one to four minutes. 

Treatment of Deprenion of Oircolation in Anes- 
theais. E. I. McKesson^ insists that no one is able to 
di^ttose varying degrees of the progress of circulatory 
depression by merely feeling and counting the pulse. 
The sphygmomanometer is the only instrument that we 
have for definitely indicating the pressure elements of 
the circulation; and to anesthetize for major operations 
without its use is inexeuaable. 

Clinically, we may divide depression into three stages 
or d^n^es by the polse-blood-preasnre reactions or rela- 
tions : The £rst stage is characterized by either a small 
increase in pulse rate without a corresponding increase 
in systolic pressure or a small decrease in blood-pressure 
witiiout a decrease in pulse rate. The second stage is 
usually characterized by an increase in pulse rate and 
a decrease in blood-pressures. This stage is regarded as 
dangerous and is the signal for the anesthetist to have 
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restoratlTe measoras ready for immediate use should it 
merge into the third stage. In some instances, at least, 
treatment sfaoold be started at this time, and the surgeon 
should always be advised so that he may be prepared 
to modify his operation if it becomes necessary. The 
third stage, is a further development of the second, and 
in the adult is characterized by a progressively increas- 
ing pulse rate above 100 and decreasing blood-preasore 
below a systolic of 80 mm. and a pulse pressure of 20 
mm. and leas. 

The onset of the third degree durii^ an operation in- 
dicates the gross incompensatiott of the elements of cir- 
culation — ^tfae inability of the patient to withstand the 
depressing influence on the cardiovascular system and 
marks the moment when active measures are to be in- 
stituted to assist the exhausted circulatory muscle, if 
not already undertaken. This is the condition of the 
circulatory system when the classical signs of shock be- 
come mamfested. It appears from clinical observation 
that few patients recover if the third degree be allowed 
to continue progressively over a period of mare than 
from twenty to thirty minutes. Twenty minutes is a 
short time in which to act, when it is remembered that 
in the average hospital more than half an hour passes 
before normal saline solution can be or rather is actually 
running into the vein of the patient after it has been 
ordered. Its late introduction is quite as ineffective in 
restoring the patient as an insufQcient quantity. Of the 
measures employed to restore blood-presaure-pulse ratios 
compatible with recovery from a third degree depression, 
normal saline, Singer's or Fisher's solution have given 
best results. To ttiis should be added warmth to the 
extremities. Digitalis derivatives and camphorated oil 
may be employed with doubtful benefit. Saline solutions 
have failed in shock; first, because administered too late; 
second, because the proper quantities have not been 
administered, and third, because they have been used 
subcutaneou^. The patient may show decided im- 
provement after 500 c.c. have been administered, but it 
is necessary to bring the systolic pressure up to within 
from 10 to 15 mm. of the patient's normal pressure and 
to maintain this pressure by slow additions of the saline 
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solution BUtil the operation has been completed. After 
the patient has been put to bed, the blood-prenuie 
sboidd be watched, and intravenons injections repeated 
if the rectal drip fails to maintain the pressures during 
the next twenty-four to thir^ndz hours, or longer. The 
quantity of phyacdogie sodium-chloride solution which 
^onld be administered intravenonsly must be deter- 
mined by the sphygmomanometer, and not measured by 
Tolmne except as a matter of record. It variee troat 
300 c.e. to 2,500 c.c. at one time. Physiolt^e sodium 
chloride solution does not always elevate the diastolic 
pressure in its nonnal proportion to systolic pressure, 
i. e., while the vascular system is filled, the 8ri;erial tonus 
does not recover so rapidly as the cardiac muscle. For 
this reason one should also watch the relation of the 
pulse pressure to diastolic pressure — its normal ratio is 
as 1 is to 2 — and should stop the saline if the pulse pres- 
sure b^ns to exceed the diastolic pressure just before 
the desired systolic pressure is attained. In tliiB respect, 
Fisher's solution is better for intravenous injection in 
shock. 

Epfaw^uiiu Dangar in CUorof oim Ameithaato. W. 
J. B. Heinekamp* shows by experiments upon dogs tiiat 
chloroform, whether inhaled or injected intravenously, 
produces a toxic effect upon heart muscle resulting in 
dilatation and weakness. If epinephrine be injected at 
this point, the heightened blood-pressure induces para- 
lytic dilatation and occasionally fibrillation of the heart. 
In one experiment, atropine produced identical resulta. 
The cause of this phenomenon is evidently the great in- 
crease in peripheral pressure that produces an extra high 
aortic {nreasure against which the weak heart can not 
empty itself. Besuscitation can not be effected when 
once the heart is in fibrillation. However, if fibrillation 
has not occurred, cardiac massage may restore automatic 
beating. The important fact to remember ia that epine- 
phrine k contraindicated whenever chloroform is em- 
ployed, and chloroform whenever epinephrine is used. 

Danger of Magiutinm-Sulphat* Sohition m an Aid 
in Anarthesia. A fatality in a well-nourished woman, 
aged 86, who received a hypodermoclysis of 310 co. of 
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B 4 per cent. e.p. nu^iiesiam-snlpbate soltition, and two 
hypodenoica of 8 mg. of morpMne, preceding nitrona- 
oxide-oxfgen snesthesia for remoyal of a fibromyoma of 
the nteruB, Ib reported by A. H. Ciirtis> The patient 
rested comfortably for six hoars. Thereafter she was 
distressed by persistent nausea and repeated vomiting 
of small amoonts. There was a gradual increase in the 
pulse rate and moderate elevation of the temperatnre. 
Gastric lavi^ failed to relieve the symptoms. Urine 
was satisfactorily voided for eighteen hours; then it be- 
came very scanty, was deeply stained with bile^ and con- 
tained many hyaline and granular casts. After forty^ 
eight hoars there was pronounced jaundice; the pulse 
was 158 ; the temperature, 102.8 P. ; leukocytes, 16,000 ; 
breathing labored, but not notably accelerated. Death 
occurred twelve hours later, after a period of marked 
prostration. 

A postmortem examination by Dr. Edwin Hirseh, 
demonstrated marked jaundice, marked acute fatt^ 
changes of the liver, marked cloudy swelling of the 
parenchymatous organs, multiple petechial hemorrhages 
of the pleura, pericardium and endocardium. There was 
no peritoneal infection. Cultures of the heart's blood 
and pericardial fluid were sterile after incubation. The 
magnesium content of the liver after deducting the 
amount normally present in human liver represented 
5.33 gm. of Mg80«. ,H,0. 

That magnesinm sulphate injections are not without 
effect in the boc^ tissuea is known from observation on 
lower animals, as such injections produce hyperglycemia 
and glycosuria due to changes in the liver. . 

Study of the fatal case reported indicates that mag- 
nesium-sulphate solution sometimes produces profound 
changes in the liver and can not be considered a safe 
anestiietic for general use. 

Beopolamiua-Uorphlne Anefthraia in Bargerj. Dur- 
ing a period of fourteen months approximatdy 1,000 
patients were operated upon by M. Thorek^ under soopO' 
lamine-morphine anesthena, supplemented either by 
ether or nitrous oxide, without a single death having 
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been caused by the method of aneethesia practiced, 
which vas as follows : 

"Thoroi^h examination of the patient with fecial 
reference to the cardiovascnlar and renal apparatus. 
Preparation of the patient the day before the operation. 
Have the room darkened and absolute qniet enforced. 
In wards, screens should isolate the patient from the 
rest of the ward. The external auditor; canal of the 
patient is plngged with cotton and all noises and dis- 
turbances excluded. The drags used are scopolamine 
hydrobromide 0.OO06 gm. and morphine stdphate 0.01 
gm. This dose is repeated once : the first dose is given 
three hours and the second dose one hour before the 
operation. The above dosage is used in patients between 
the ^;es of 15 and 60 years. The ' dose is decreased 
according to the age of the patient. In those of 70 and 
over, 0.0003 gm. scopolamine and 0.004 gm. morphine 
are used — ^not more than two doses. Those patients who 
have not reached the age of 15 are not given scopola- 
mine. This form of anesthesia is supplemented by nit- 
rons oxide-oxreen or ether, or a mixture of both, de- 
pending on the type of the ease and indications or con- 
traindications in the respectiTe patients. Chloroform 
has been banished. The method is not used in obstetrical 
snidery." 

Thorek considers scopolamine-morpfaine anesthesia, 
supplemented by nitrous oxide or ether, a distinct ad- 
vance in narcosis; and, with experienced supervision, 
perfectly safe. The advantages of this method of anes- 
thesia are : Buppression of operative fear in the patient ; 
absolute loss of conscionsnees ; amnesia as to prepara- 
tion, etc., incident to the operative procedure; continua- 
tion of sleep for from four to eight hours after the 
operation is completed; elimination of postoperative 
nansea, vomiting and the harmful straining incident to 
it; complete relaxation of the viscera and prevention of 
aach unpleasant complications as pneumonia and shock. 

To obviate the postoperative acidosis and relieve the 
dryness of the mouth and thirst, as well as to replenish 
the vaaeular ^jrstem vrith fluid, the patient is given, 
directly he is put to bed, an enteroclysia of 3 liters of 
tap water at about 100° P. to which 16 gm. of sodiom 
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bicarbonate have been added; in shock, with tbe addi- 
tion of some brandy [alcohol would do as well. — Ed.] 
It goes without saying that when operations are done 
about the vagina, rectum and perineum, as well as in 
cases of perforative appendicitis and extensive resection 
of the lower bowel, the enteroelysis is omitted. To avoid 
excessive distention, the colon tube should never be in- 
troduced higher than three inches in the lower bowel. 
This is imperative. 

HYPNOTICS 

Uses and Doses of Hypnotics. F. Wyatt-Smith" be- 
lieves Uiat we have far too many hypnotics, jnst as we 
have a bewildering ntunber of members of every other 
group of medicaments. Sorely it is better to learn some- 
Uiing definite about the powers and behavior of two or 
three dozen plain and simple drugs, which is all that 
most men really have time for in a medical life, than 
to trifle with some hondreds of the cariosities of medi< 
cine. 

Opium should never be regarded as a hypnotic, for 
no hypnotic ever leads to such craving for itself as can 
not be removed by the simple process of substituting 
another for it until the cause of the compelling insomnia 
is withdrawn. Except in the last stages of hopeless 
orthopnea, opium ought not to be used, even as an anal- 
gesic unless the case is hopeless or the cause of the pain 
is known to be transitory or qnickly removable. 

The bromides must be denied the right to masquerade 
as hypnotics. We should reserve them only for epileptic 
and gynecologic practice. 

CUoral is the cheapest hypnotic for prolonged use, 
and is probably not very dangerous even in fatty heart. 
The author has often used it in such cases in doses of at 
least 20 grains tiiree times a day for many days in suc- 
cession, without reason to suspect injurious result. He 
fears we have too many who prefer standing by with 
folded hands while restieas patients exhaust themselves 
to death rather than take some risk in trying to save 
their lives. 



(8) PracUtlOBM, September, lesi. 



u;.,..s.j»vCt)C)g[e 



C : FBARMACOLOGT Aim THERAPEUTICS. 173 

Barbital (veronal), within tbe pharmaeopeiel dosage, 
has proved almost Tuelen in his hands. Faraldehrde, 
which is almost non-tozie 'W;att-Smith gives in half 
ounc« doses ereiy four hours. It is a xisefol dmg for 
quu^ aetion, tbon^ it has the drawback of an objection- 
able taste which makes it difScult to get down in bulk, 
especially in resistive individnals. As a chronic "night- 
cap ' ' for patients for whom a dram or two is sufficient, 
it is generally the most satisfactory of all its congeners. 

Solphonal, in many ways the most useful of the hyp- 
notics, holds a place only second to hyoseine in the dread 
with which it is regarded by prescribers. Its greatest 
disadvantage is its insolnbility, and hence its ^ow ab- 
sorption and delayed action. Its second is its great cost. 
It has one great advantage over the other hypnotics in 
its tastelessness, and hence its easy administration in 
bread and butter without the patient's knowledge. It 
appears to be quite safe in doses np to at least a dram 
a day. The best way to administer it is in three evenly 
divided doses through the day, reducing these till th^ 
procure sleep only at night and not drowsiness in the 
day as well, unless we wish to obtain its very soothit^ 
effect on the general mentality of the patient. Given in 
this way it is a decidedly useful mentol sedative. In a 
case of acute mania, we may begin with a mixture, given 
by tube if necessary, of perhaps 2 ozs. of castor oil, 2 
minims of croton oil, ^ oz. of paraldehyde, and 40 
grains of sulpbonal; the hope being that the paralde- 
hyde would set even before the oils, and that some of 
the sulphonal would begin taking effect before being- 
expelled by the patient. The autiior never gave large- 
doses to a constipated patient without purging; but, 
when the bowels were acting freely, be did not hesitate- 
to give 40 grains whenever he bought it necessary,, 
thot^b he does not remember to have given that dose- 
twice in the twenty-four hours. Six hours later he be- 
gins 20^rain doses of sulphonal alone, three times a 
day, gradually decreasing the dose as opportunity of- 
fered. He generally prefers three doses of 20 grains to 
two of 30, except in tube cases. Little tube feeding -will 
be necessary if hypnotics are properly used. 

He has not had to resort to lai^e doses of any hypnotic 
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since learning the powers and virtoeg of hyoseine; and 
BJnce be nsea this drag in doses up to 1/50 of a grain. 
The nsTially stated doses of hyoscine — 1/200 and 1/75 
of a grain — are of no ose, he says, in acnte insanity, and 
at least a 1/50 grain shonld be given nnder the skin, 
or 1/30 grain by the month or hypodermically. If there 
is any risk attached to its use it is a risk that ought to 
be run, for the danger of the dn^ is in any case not so 
great as the danger of allowing the patient to die of 
exhaustion. It should be given an extended trial in 
acnte delirious mania and in delirium tremens. 

LnminAl Febrile EzanUiem. H. Weber'' describes 
two cases of luminal ezanthem with angina and fever 
ending in desquammation that occurred in young epi- 
leptics who were under luminal treatment receiving 
0.050 to 0.10 gm. luminal five times daily. The differen- 
tial diagnosis from scarlet fever was made on the 
str^igth of the atyptical fever curve, the slight change 
in pnlse rate, the general feeling of well-being, absence 
of characteristic changes of the tongue, absence of al- 
bumin in the urine, and a leukopenia rather than a leuko- 
cystosis. 

H. Strauss" also refers to this exanthem following 
Imninal and nirvanol in some of which bloody diarrhea 
and albuminuria were also observed. He suggests that 
the condition might be due to anaphylaxis. 

Lomlnal Poisoning Simnlating' Epidunio Eno^thit- 
litis. The case of a woman who was given 5 grains of 
luminal every night 4or six nights without any results 
until after the fifth dose had been taken is reported by 
QeOTge Wilson.^ On the afternoon of the sixth day, 
and before she had had the last dose of luminal, she com- 
plained of headache and double vision. Her temperature 
at that time was 100° F. Following the last dose of 
luminal, the woman went to sleep and remained in a 
stupor for mx days. During tiiis period she conld be 
aroused only to faU again into a state of lethai^iy; she 
would stop talking in the middle of a conversation and 
had to be prodded to keep on chewing when ^e had a 
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moathf ol of food. She complained of extreme wei 

was onable to hold her head erect, and was scarcely able 

to raise her hand to her month. 

"The appearance of the woman's face snggested a 
double thud nerve weakness; the upper lids could be 
only partial^ elevated and the muscles of tiie forehead 
asdsted in the action. The pupils were moderately 
dilated and reacted poorly to li^ht. The face was 
smoothed out. The speech was indistinct and resembled 
to some extent that of general paresis. A universal 
hypotonia with a profound depression of the doep re- 
^zes was noted; the plantar and abdominal reflexes 
were present and normal. The blood, urine, cerebro- 
spinal fluid and eye-grounds were normal. The tem- 
perature did not go hi^er than 99" F., except on the 
one occasion mentioned above. For six days the woman 
was in a state of extreme lethargy. At the end of that 
time she gradoally became brighter mentally, although 
she still continued to sleep a great part of the time. An 
alarming asthenia persisted for two more we^cs, and 
was so severe that she could not hold her head erect for 
any length of time. She eventually made a complete 
recovery." 

ANALGESICS 

bidiostioiu and - Omtraindioations to Mmpbine In 
Neurology and Psyduatay. Alexander Pilcz^'' wishes us 
to keep the fact in mind that opium and its derivatives 
are quite ineffective against psychomotor excitement and 
particnlaiiy against spasmodic conditions in the ordi- 
nary doses. We see, for instance, that morphine injec- 
tions are administered in attacks of cumulative epi- 
lepsy, whether genuine or in paralytics. Here, this drug 
is not only not indicated but is directly eontraindieated. 
We have at command more effective dn^s to combat 
these attacks, in amylene hydrate, neuronal, and lumi- 
nal, and possibly lumbar injections. 

Morphine is also useless, though perhaps not dovrb- 
right injurious, in the combatii^ of excitement in the 
mental^ affected, in maniacs for instance. In cases in 

(10) ainlcal Med., SentemtxiT, 1921. Ciinol ■ 
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which packing or coiitiniioiia baths are impossible, 
scopolamine in doees of from 0.0005 to 0.001 gm. ig suit- 
able. Morphine, further, is absolutely contraindicated 
in conditions of excitement of the so-called delirimn 
acatimi and of delirium tremens. It is completely in- 
effective against the psychomotor excitement and abso- 
lute sleeplessness of these patients. The mortality of 
this p^cho^ finctoates between 10 and 35 per cent, 
in the clinics where opium and chloral are recommended. 
The mortality is 3.63 per cent, in cases complicated by 
somatic affections, and 0.9 per cent, in cases without 
complications, when the rules of treatment are alcohol 
as a specific excitant in case of symptoms of heart weak- 
ness, no hypnotic, and thorough evacuation of the in- 
testinal tract. 

Essential sleeplessnesE, not caused by pain or terror, 
offers no indication for morphine. In these cases, the 
nnmerous actual hypnotics ending in -al, -on, -in, are suit- 
able. Solely in cases of pain and terror, is opium indi- 
cated and sovereign in effects. In these cases the actual 
hypnotics and sedatives fail utterly. At times, in such 
cases, both morphine and a sleeping dose will have to 
be combined, in order to avoid the constipating effect of 
the former. It is well to combine opium with a laxa- 
tive ; for instance, extract of opium and powdered rhu- 
barb root in piUs. 

With a neuropathic or hysterical patient, morphine 
should really be only the last resort. Without a com- 
pelling reason, the physician ought not to administer 
morphine subcutaneously, but rather give it by mouth 
at first. The patient should not know what he is gcttii^. 
It must be condemned as a serious mistake to give hypo- 
dermic syringe and morphine tablets into a patient's 
own hands. However, if all these conditions are com- 
plied with, if the family and personal peculiarities are 
fully considered, many a physician might be a little 
more courageous with respect to the administration of 
morphine where everything else has failed to alleviate 
the terrible pains of his patient. The author believes 
that subcutaneous injections of any kind should always 
be made either in the abdomen or in the back and not 
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in the znoB and legs, the former spots an much leas 
iaclined to infiltratioiiBL 

EffMt at Morpliiiu Upon th» Alkali Beawra <a th* 
Blood. The well-known respiratory depressant action 
of mcnphuie and the failure of carbon diimde to stimn* 
late respiration after morphine has been aseribed to an 
increase in tiie alkali reserve of the blood indnced by the 
latter (Hjort and Taylor, 1919). This question has been 
reinvest^ted by H. QaasB^ with the newer methods for 
the accnrate determinatioQ of the alkali reserve in the 
blood. He found that morphine administered sob- 
cutaneoufily in the form of the snlphate to rabbits, AogB, 
and sheep, distinctly increased the alkali reserve of the 
blood plasma of tbese animals. Likewise, there was a 
slight but distinct effect upon the Fn of the blood plaama. 
The alkali reserve increase, as the result of the injec- 
tion of morphine, was greater in rabbits than with dogs 
or sheep, whether this difference was due to excitement 
which lessens the alkali reserve of the blood plasma has 
not been determined. In man, a therapeutie or even a 
slightly toxic dose (0.015 to 0.030 gm.) of morphine did 
not have a snfSeiently mailed effect when administered 
subcntaneonsly npon the P|, or the alkali reserve of the 
blood plasma to be demonstrable by present methods 
of investigaUon, even though the larger dosage produced 
well marked respiratory depression with cyanosis. It 
is possible, of conrse, that farther study may offer condi- 
tions snitable for the demonstration in man of an effect 
analagons to that in animals. At the present time, the 
re^iratory sedative effect of morphine in man can not 
be explained amply by an action upon the alkali reserve 
of the blood. 

luflneiKM of Morphine In Experimental Septieemia. 
A. Kraft and N. M. Leiteb^ undertook an investigation 
to observe the influence of morphine on the course of 
septicemia produced by the Str^ocoeeus hemd^ftiau. 
The strain used was isolated from a case of human sep- 
ticemia terminating fatally. Rabbits were employed as 
experimental animals. The authors found that morphine 
sulphate given in 0.03 gram doses, which is from 1/6 to 
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1/10 the fatal doae, lowers the resistance of rabbits 
toward septicemia. It also lowers the temperature. 
Hence, in the administration of morphine in infections, 
the desirable effect, — the sedative action, — should be 
balanced against the harmfnl influence of morphine on 
the course of infection, which is probably due to a num- 
ber of factors, such as inhibition of phagocytofos, io- 
erease in intestinal stasis, with the increased production 
of toxins, and a general depression of the body tempera- 
ture, of metabolism and of body defense. 

Morphine Bespiratory Depression Antagonized by 
Tyramine. H. 6. Barbour and L. L. Maurer^ after hav- 
ing demonstrated by experiments on rats that tyramine 
acts as a respiratory stimulant increasing the average 
maximum volume of respired air to 25 per cent, above 
the normal, studied the question of whether the res- 
piratory depression produced by morphine can be 
antagonized by tyramine. They foxmd that such antag- 
onism exists and that the most complete antagonism 
occors when 1 mg. of morphine is combined with 6 n^. 
or more of tyramine. 

These effects can best be shown by making the animal 
breathe from 7 to 8 per cent, carbon dioxide which in- 
creases the respiratory volome by about one-third in 
the normal; but fails to do so in the morphinized rat. 
When tyramine is administered with morphine the usual 
effect of carbon dioxide upon the breathing is <Mained. 

The authors have reason to think that the morphine 
analgesia is not antagonized by tyramine in doses sofB- 
cient completely to antagonize the respiratory depres- 
sion produced by morphine. Hence, this combination 
might be of value whenever we desire to obtain the mor- 
phine analgesia without the tendency of morphine as- 
phyxia as, for instance, in the obstetrical use of mor^ 
phine, in which the tyramine might serve as a preven- 
tive of asphyxia of the new-bom. This combination 
might also be useful [or dangerous — Ed,] in obstetrics 
because of the stimulant — ergot-like — ^ect of tyramine 
upon the uterus. Tyramine might also serve as an 
antagonist to morphine poisoning. 

(S) Jour. Fturm. and Eiper. Tttemp., Jane, 1920; 
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EidnefiliriBe ai Antidote to Morpldiu. Having dem- 
onstrated by experiments upon human beings that atro- 
pine, even in Large doses, has no effect upon pulmonary 
ventilation, A. Bomstein* calls attention to the very 
effective stimulation of respiration following the ad- 
ministration of from 0.7 to 0.8 mg. of epinephrine in 
artificial morphine poisoning. 

Dover's Fowdsr ibaim)raL K. Kottman" believes 
that a mixtare of emetine with the total alkaloids of 
opium yields a product of uniform and constant com- 
position and action, which could not but be an improve- 
ment over the old fashioned Dover's powder. He be- 
lieves that emetine is the essential expectoration-tavorii^ 
ingredient of ipecac and that its action is not dep«ident 
upon the naoseant or emetic action. The difference be- 
tween the emetic and npectorant dose of cephaelme is 
much less than in case of emetine. Because of this, and 
also because of the inconstancy of the composition of 
ipecac, he considers the use of emetine as an expectorant 
much more rational than the employment of ipecac. 
The effect hoped for from the emetine is a thinning of 
the bronchial secretion. This secretion is normally a 
thin fluid easily propelled by the ciliae of the bronchial 
mucous membrane. When this fluid becomes viscid by 
reason of inflammatory changes in the mucous mem.- 
brane, the ciliae can not propel it, nor is cough usually 
of much effect in the expectoration of such material. 
The strain which accompanies coughing and the con- 
gestion produced thereby may actually increase the dam- 
age. 'Vniat is needed is to thin the secretion so that the 
ciliae can propel it. Then the cough is unnecessary. 
The author believes that this is the philosophy of the 
addition of opium to ipecac. It not only antagonizes the 
undesirable coi^h but also the undesirable by-effects 
of emetine such as stimulation of the respiratory eent^ 
and of the vomiting center. By using the total alkaloids 
of opium instead of the crude opium one obtains a 
phaimaceuticaUy superior product. The author con- 
siders it desirable to use a somewhat larger proportion 
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of eBMtine in the mixtore than woald be suggested by 
the eompoeition of the old fashioned Dover's powdor. 

[Unfoitimstely, the author does not see fit to give 
the exact fomrala of the combination he has found best, 
but uses hia stody of Dover's powder, whi^ as he s^^ 
vas undertaken at the request of a manufacturer of 
chemicals, to originate a proprietary medicament under 
the name of "Ipecopan." There is no reason why a 
physician might not prescribe a mixtore of emetine in 
proper doeage (5 to 10 mg.) with the addition of one 
of the ordinary preparations of opium. The chief ob- 
jection to the non-alkaloidal constituents of opium is 
that they render it unsuitable for hypodermic use. But 
inaamudi as this combination is to be taken by mouth 
the real reason for a pure mixture of opium alkaloids 
falls to the groimd. 

From a clinical standpoint it m^ht be admitted that 
a single dose or at most a few dosea of Dover 's powder 
or a modification of it might be useful in the dry stage 
of an acute bronchitis. But its continuance is certainly 
contraindicated as soon as the stage of secretion has set 
in. Opiates should never be used, when there is any 
danger that the suppression of cough may favor reten- 
tion of secretion in the chest. — £d.] 

Oinabarpiuia, Neooinohojdien and Novaspirln in Bheu- 
matic Ferrer. P. J. Hanzlik, E. W. Scott, C. M. Weiden- 
thal and Joseph Fetterman^ gave these drugs to patients 
with rheumatic fever, until definite effects, or symptoms 
of drug action, occurred. Then the medication was 
stopped; and, if no relief was obtained, a full thera- 
peutic (tosic) dose of sodium salicylate as the standard 
was administered in the usual way. The criteria of com- 
plete relief consisted of a sustained fall and return of 
temperature to normal, prompt disappearance of swell- 
ing, redness and pain in the joints, and a sense of well- 
being. Small doses will give partial and temporary re- 
lief in acute rheumatic fever, but the condition demands 
massive doses in order to obtain complete and lasting 
relief. 

The data indicate that novu^tirin is wortiiless in rfaeu- 
matie fever. This ia doe to the inadequate concentra^ 
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tion of salicyl in the tissnes, whicli ib due in torn to the 
relative insolubility of the compoiind and poor absorp- 
tion from inBofBcient liberation of salicyl from it in the 
alimentary tract. The use of novaspiriu in the place of 
the more soluble and absorbable and therapeutical^ also 
more effective sodium salicylate is irrational, 

Cinehopfaen gave partial relief from symptoms in 
rheumatic fever in doses of from 3 to 6 gm., and com- 
plete relief in doses of from 10 to 13 gm., vhile neocin- 
chophen required a somewhat higher range of dosage, 
namely, from 3 to 8 gm. for partial, and from 11 to 
16 gm, for complete relief. Such doses produce charac- 
teristic symptoms of salicylism which, however, are less 
pronounced than those caused by corresponding doses 
of salicylate. Cinchophen differs from salicylate by 
eaumng epigastric pain owing, presumably, to local irri- 
tation l^ the drug. Fain in the epigastrium was absent 
after la^e doses of ueocinchophen, presomably because 
of its rdatively low solubility in water and weak alka- 
lies, possibly ^[bo because it is an ester. Large dosos of 
cinchophen and neocinehophen produced earduc slowing 
due to a direct depressant action on the circulation. Cin- 
chophen is injurious to the kidney, as indicated by the 
occurrence of albuminuria, and sometimes casts and 
white blood corpuscles, and a diminution in tiie excretion 
of phenolsulphonephthalein. Neocinehophen is variable 
in these effects, aJbuminuria and a diminution in the 
excretion of phenolsulphonephthalein occurring in about 
50 per cent, of the nine individnals who were observed. 
As compared with salicylate, cinchophen appears to be 
about equally efBcient, while neocinehophen is somewhat 
less efficient, as judged by the dosage necessary for 
therapeutic relief in rheumatic fever. The symptoms of 
"toxicity" are about the same and renal injury some- 
what less after cinchophen', and both the "toxicity" and 
the renal injury are less pronunced after neocinehophen 
than after salicylate in corresponding doses. 

Oinohophen in Infectioiui Arthritis. As a result of 
their chemical and clinical studies, A. P. Chace, V. C. 
Myers, and J. A. Eillian'' believe that cinchophen and 
neocinehophen, particularly the latter, are very promis- 
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ing agents in the treatment of acate infectious artliritis. 
They point ont that the salicylate and cinchophen groups 
of drugs show comparatively little difference in their 
analgesic, antipyretic, and ' ' uric-acid eliminating ' ' 
effects. These dn^s also stimulate, to a lesser degree, 
the elimination of other waste products. There appears 
to be no relation between their therapeutic efficiency in 
infectious arthritis and their inflaence on the blood urie 
acid. Cinchophen and neocinchophen, in doses of from 
50 to 100 grains daily, seemed to have a more specific 
effect in the severe cases of infections arthritis, acting 
in smaller doses, than the salicylates ■which have the dis^ 
tinet disadvantage of producing proteinuria and casts 
when given in large doses. On this account, cinchophen 
and neocinchophen are the drugs of choice when, for 
any reason, it seems desirable to favor the kidneys. On 
the other hand, the salicylates have the advantage of 
beii^ better assimilated by rectum. Cinchophen and 
neocinchophen, particularly when given with alkalies, 
ere better tolerated by the stomach than salicylates. 
Since neocinchophen is an ester instead of an acid, there 
is less need of using an alkali than with cinchophen. 
In fact, when given without alkali, neocinchophen does 
not seem to irritate the stomach. Althot^h a few eases 
of marked idiosyncra^ to the salicylates (acetyisalicylic 
acid), in the nature of an allergic reaction, have been 
reported, experience was that patients are more liable 
to have vasomotor disturbances of the urticarial type 
from the cinchophen. No serious instances of the latter 
have been observed. 

The bitravencniB Administration of Oalcinm Ace^l- 
aalicylsto. On the strength of the supposition gener- 
ally held that the analgesic action of acetyisalicylic acid 
is due to the unchanged drug, Archibald Campbell* em-> 
ployed intravenous injection of the calcium compound 
dissolved in water, one part in six. (Messrs. Mardndale 
supply it under the name tylcalsin in 0.5 gram com- 
pressed tablets made without the use of wax or theo- 
broma.) He believes that intravenous injection of calcium 
aeetylsalicylate prodnces a greater and more immediate 
relief of pain than aspirin given by the mouth, and 
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that its administration ia not harmfol. It will act 
beneficially in many eases in whicli other remedies have 
failed, and it can be repeated daily. 

CampbeU has now treated a diveraity of painful con- 
ditions, including sciatica, acute rheumatism, tabes dor- 
salia, interstitial keratitis, acute iritis, gonorrheal syno- 
vitis, arsenical neuritis, ^smenorrhea, and severe bead- 
ache of doubtful causation, in all fifty-five cases. Pain 
is relieved in from half to three-qoarters of an hour and 
the effect persists for several hours, and in some cases for 
days. In one case of acnte rheumatism the patient was 
unable to take sodium salicylate and aspirin by the 
mouth on account of gastric, irritation. Daily injections 
of 1 gram of calcium acetylsalicylate produced complete 
freedom from pain for about six hours. For adults the 
dose nsnally given is 1 gram. 

The technique is simple : a 1-gram tablet is dissolved 
in 10 c.c. of distilled water by boiling in a test tube in 
order to ensure sterilization. The solation is then cooled, 
and injected into the vein with a glass syringe. It is 
advisable to inject slowly to allow the solution to mix 
gradually with the blood stream in order to prevent 
tiirombosis. 

MiBCSLiiANEons Rbuedibs 

Atropine in Ooryia.' It is stated that cheeking of 
the nasal discharge may at times be secured by the 
prompt application of atropine solation either by intro- 
duction into the nose of a pledget of cotton saturated 
with the solution, or else by repeated irrigation of the 
nose. This treatment may have to be continued for 
one and one-half days. Concentration according to mode 
of application, 1 :2,000 and 1 :20,000. 

The Blood'Pressiire Reducing: Action of Tincture of 
Qarlio. In view of the fact ti^t we are none too well 
supplied with medicaments that are capable of reducing 
blood-pressure and that are otherwise harmless, it may 
be of interest to note the observation by Loei>e and 
Debray,! who found that garlic possesses such virtues. 

(9) Tberap. BilbmoutBb., lair 1, 1931. 

(1) Prog. mta.. Auk. 20. 1921. u;.,....j»vC.t)C)Q[e 



184 PHARUACOLOGT AND THBRAPBDTICS. 

As is the case with other such remedies, it is more 
effeetive in patients with high blood-presmtTe than in 
those whose blood-pressure is normal. The fall in blood- 
prossare generally occurs after from thirty to torty-fiTe 
. minates, oecasionaliy not until an honr and a half, and 
it nsoally lasts for a day. The dose of the 10 to 20 per 
eoit. tincture made witii 95 per cent, alcohol, is from 
15 to 30 minims once or twice daily. The author has not 
seen any unfavorable results following this treatment. 

TOXICOLOGY 

Treatinoit ot Poisoning, L. Cfaeinisse^ gives, in a nut* 
shell, the modem treatment of poisoning. Thorough and 
repeated washii^ of the stomach, using from 0.5 to 0.75 
of a liter of water each time and repeating until per- 
haps 20 liters have been employed, is the mainstay of 
treatment; and much superior to emetics. This is fol- 
lowed by the introduction of 2 tablespoonsful of finely 
powdered charcoal and either 30 gm. of magneuum sul- 
phate or, perhaps better, [in case of all but oil-soluble 
poisons — Ed.] castor oil. This may be administered in 
0.5 liter of water before the tube is withdrawn. Lavage 
may prove useful even from six to twelve hours after 
certain poisons have been taken. If too late for lavage, 
the charcoal and cathartic should be administered. 
Acids and alkalies, of course, require appropriate anti- 
dotes, such as magne^a or dilute acetic acid. Otherwise, 
chareeal is the b^ antidote to roly on, 

AESBNIC 

CliroBio Aneslo Poisoning. Ralph Stockman' records 
oases in which poisoning occurred from the ftdlowing 
amounts of arsenions acid in grains taken for thera- 
peutic purposes: 298, 139, 31, 209, 17%, 6, 50, 4%, 
T%, 200, 32%o, 11%. The degrees of poisoning in these 
cases were very tar from being proportional to the 
dost^e. The chief effects were manifested on the skin 
and the peripheral nerves. The skin becomes of a uni- 

(i) Pnm. n«d.. Not, 21, 1B20. 

(8> Bdlnbnrcb Hed. Jour., July, 1921. ^ ,.Gt)C)Q[c 
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form or mottled gny color or of a light or dark shade 
of brown, owing to a granular deposit of pigment ; and 
keratosiB takes place on the thick portions of the soles 
of the feet, much leas frequently on the palms of the 
hands and at other parts (Plate II). The pigmenta- 
tion mofit commonly b^ins on the lower abdomen 
toward the flanks (Plate III), whence it spreads over 
the tronk, romtd the back of the neck, and down the 
thighs and upper arms, ultimately, in some few cases, 
inToIvii^ the whole body. Hyperemia, branny desqua- 
mation, and warts are not uncommon; and the naila are 
sometimes rough and hypertropbied. Liquor araenicalis 
is frequently added to bromide mixtures with the idea 
that it prevents bromide acne. It does not do so, how- 
ever, as the two drugs act on quite different dements 
of the skin; and it may lead to arsenical poisoning, as 
in cases reported by the anthor. 

Multiple peripheral nenritis, with all its typical 
motor, sensory, and trophic disturbancea, is the other 
outstandii^ feature seen clinically. More or leas motor 
paralysis, increased or absent knee-jerks, atrophy of 
muscles, tremor, hyperesthesia, numbness, pins and 
needles, neuralgic pains, herpes along the course of 
nerves, glossy skin, falling oat of hair, and excessive 
local sweating are some of the more prominent ^rmp- 
toms. Soffuaion and redness of the conjuuctiva, with 
itching of the eyelids, and pain in the stomach, are other 
common occnrrences; bnt these are seen at the beginning 
of the administration and pass off usually in a few days, 
often without any stopping of the arsenic. 

Stockman concludes that the administration of arsenic 
compounds may be safely continued for a considerable 
period after pigmentation of the skin and keratosis have 
developed. If slight, these clear off rapidly after the 
administration is stopped, and seem to leave no ill effects. 
Very deep pigmentation must be avoided, as it may be 
permanent ; and in a few cases the development of can- 
cer has been noted, apparently following upon local 
irritation. On the other hand, its administration shotild 
be stopped at once as soon as the slightest signs of neu- 
ritis appear. The lesion is always tedious and trouble- 
some to get rid of, and in some eases is pemianf{)^^,oL' 
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LEAD 

Lsad Poiioimiff. As a result of his experience, Mar< 
vin D. Sbie* believes that certain signs and ^nmptoms 
of pltunbism have been given somewhat more importance 
as diagnostic points than they deserve. Thus, pro- 
nounced anemia is present in relatively few cases. The 
paUor usually present is due to some other cause — pos- 
sibly a constriction of the peripheral blood-vessels. 
Basophilic degeneration of the red cells is rare in chronic 
cases ; and its value as a diatruostic point, even in acute 
eases, has probably been overrated. The presence of 
byp^rtonns is extremely variable, though it is nearly 
always present during attacks of colic. Although con- 
stipation is usual, it is not invariably present. Many 
cases of plnmbism — especially acute cases — occur with- 
out constipation. The presence of a lead line is also 
extremely variable. It varies from 90 per cent, to not 
more than 20 per cent, of different series of cases. A 
point of diagnostic value is the almost invariable pres- 
ence of mononacleosis in chronic eases. 

BORAX 

Fatal Botuc Poisoning. Caryl Potter<> reports a fatal 
ease of poisoning from perhaps an oimce of borax taken 
by a man aged 66 at 8 a. m. by mistake instead of a 
proprietary saline cathartic. Within fifteen minutes 
he was seized with violent epigastric cramps, accom- 
panied by attacks of retchii^ and vomitii^, coming on 
at from five to ten minute intervals. At 10:15 a. m., 
the patient's pulse was weak, the extremities cold and 
clammy, there was cold sweat on the forehead and cyan- 
osia At intervals of a few minutes he would cry out 
with pain in the epigastrium and then immediately after 
he would grasp his throat and complain of difficulty in 
swallowing, of choking and strangling. Notwithstandii^; 
active, h3rpodermic stimulation (0.003 gm. of strychnine 
and 2.0 e.c. of camphor in oil), he died in one of these 
paroxysms about 11 o 'clock. NecropEfy revealed nothing 
abnormal. 



GcK,gle 



PHARMACOUWT iND THKRikPEnTICS. 187 
TOBACCO 

Th« Sffect of Tobsooo. W. J. Oies, M. Kabn, and 
O. Limerick^ consider tobacco much more beneficial than 
harmful to the human race. They point out that as 
used by those habitoated the effect of tobacco is chiefly 
confined to the vascular and psychic mechanisms. The 
immediate ^ect is a moderate but temporary rise in 
blood-pressnre and an inerease in the power c^ concen- 
tration, in consequence of a better adjustment of Hie 
ego to its environment. The rise in blood-pressure, which 
is so frequently stressed by those laymen who condemn 
the use of tobacco, dots not exceed in degree or duration 
that which ordinarily follows a cold ba^ or spon^ ; it 
rarely ever equals that caused by such wholesome pas- 
times as dancing. 

The sequence of the potency of the different forms in 
which tobacco is generally used runs as follows, in the 
order of greatest degree to least: Chewii^, amokiii^ 
pipe, smo^g cigar, smoking cigarette. It can thus be 
seen, that, contrary to the prevailing belief among lay- 
men, the cigarette is in fact the least harmful form in 
which it is possible to use tobacco habitually. There is 
not the slightest foundation for the popular notion that 
the paper or the tobacco used in the manufacture of the 
cigarette contains any substance that is especially in- 
jurious to the human organism. 

Man learned by chance that tobacco (after having once 
set in operation the specific antidotal mechanism of the 
body) gives rise to certain pleasurable sensations; that 
it allays restlessness, tranquilizes emotional inquietude 
and fosters repose. Profiting by experience, he in time 
came to resort to tobacco whenever he felt the need of 
relief from physical or emotional strain. It is an impulse 
acquired under the influence of selective palliation. It 
varies in intensity and frequency of recurrence, accord- 
ing to the degree of individual ill adjustment to enTiron" 
ment. It is, as a rule, moderate in those fairly well- 
adjusted to external conditions of life, and immoderate 
in those less fortunately circumstanced. After breaking 
the habit of tobacco smoking, the desire for the plant 
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does not have any cumolative pfayskrlogic force of the 
specific craving for sach habit-forBusg drags aa mor- 
pkine. The tobacco habit is not a drag habit in the 
sense in which the term is commonly understood. The 
toxic effects of tobacco on the user of the plant are 
relatively slight and only local at most. Tobacco does 
not cause disease of mind or body. The anthora believe 
that the condition commonly termed smoker's heart is 
often due to endocarditis associated witfa gonorrhea, 
^rphilis, rtieomatism, tonsillitis, pyorrhea alveolaris, 
dental abscesses, and other causes. They do, however, 
admit that the excessive nse of tobacco may prove harm- 
fal in certain nearova^cnlar disorders, and that the 
habitual nse of tobacco by juveniles is harmful. 

ALCOHOL 

Ale<dU>l uid Osffeine Compared. H. L. Hollingworth^ 
reports results of a painstaking experiment conducted 
with alcohol given in the form of 3.75 per cent, beer to 
six adult males, who ranged in age from 21 to 29 years, 
and who gave their whole time for & period of two weeks 
to the experiment. The dose was taken practically on 
an empty stouLaeh at the usual lunch hour. Six tests of 

Blank CoBtrcd Dinixt Aloobol DoM* Caffeine Dom* 
TEST D^i. Dmym. Day. 4ty^ Ce. 66-79 Co. 3^ IT. 6 f. 

Pubertate —7 24 8 10 ... 



T^iu —2 8 — T —13 S t 

Co-ocAiatiao 3 —9 —2 —6 —10 — 1 

Omoatm.... '.'.'.'.'. —2—7 6 — B —12 G 6 

Aaatoc —4 6 —10 —IS 2 3 

each type of process preceded the dose in the forenoon, 
and six tests followed the dose in the afternoon. On 
certain days a "control" dose was given, which was 
identical in all respects with the standard beer except 
for the removal of its alcoholic content. On one day, 
instead of alcohol or control doses, a heavy midday meal 
was given. The results of these tests are compared in 
the accompanying table with tiiose of a previous study 
in which the same technique was used to determine the 



(7) Therap. Qszette. Febraar;, 1821. 
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effeets ol caffeine : In tliis table a minofl gign indicates 
a loss of efSeiency, or at least a decrease in the score or 
rate. The flgnre in each ease is percentage of forenoon 
efficiency, ei&er gained or lost in the afternoon. It will 
be noted that the effects of alcohol and caffeine are tn 
general dissimilar in direction. The alcohol inrariably 
produces lower scores, the caffeine higher scores, except- 
ii^ as regards "steadiness" measored by tremor, which 
is even more increased by large doses of caffeine (the 
amount contataed in two ordinary cups of coffee) and 
"coordination," measured by number of buUs-eye 
strokes with hand stylus. These results represent aver- 
ages of the aix subject's records. AH the individuals 
consistently gave the same type of effect from alcohol, 
but they differed definitely among themselTeB in the de- 
gree of this effect. Two of the individuals were very sq»- 
ceptible, showing in all or nearly all testa effects from 
both small and large doses. Two individuals on the 
other hand showed effects only after the larger doses. 
The remainii^ two individuals stood midway between 
these two pairs. The study of this idiosyncnuqr yields a 
number of definite points of interest, which may be 
summed up as follows : 

1. Idiosyncrasy does not vary with age, initial pulse, 
or previous alcohol habits. 

2. Susceptibility to alcohol varies inversely with 
height, weight, and habits of regular and active exerciee. 

3. Susceptibility varies inversely with general com- 
petence. Those who are able to do superior yroA in the 
tests in general are less susceptible than those whose final 
achievement in the tests is relatively inferior. 

4. Susceptibility varies inversely with capacity to im- 
prove as the result of practice. Good learners are less 
influenced than are poor leamera. 

5. Susceptibility to effects of alcohol in performance 
in the tests is inversely related to the effects of alcohol 
on pulse rate. Those who are most affected in their 
work show least change of pulse rate. Those whose pulse 
rate is most con^icuously changed by alcohol show least 
effect in their work. 

[These results are of more than ordinair importance 
in these days^ when the liquor interests, in th^ir final 
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life and death strnggle, make use of every poosible sob- 
teif Tige or vantage groond to hamper or annul the 
operation of the prohibition amendment. The plea is 
made that the conHumption of light wines and beers 
shoold be permitted, aa they are harmless and non-intoxi- 
eating, Hollingworth 'a results show that, even in this 
high dilution, alcohol demonstrates its action as a cere- 
bral depressant in an umoistakable manner. Caffeine, 
on the other hand, is shown to be a cerebral stimulant, 
the degree of its effect being greater than indicated by 
the figure in the last two colomns of the table when it 
is added to the natural depression that occurs in the 
afternoon of the blank days, shown in colnmn one. The 
caffeine effect, it will be noticed, is strictly comparable 
to that of a heavy midday meal. The well-known 
"tremuloDsnees" of those who use caffeine to excess, is 
also well-shown by these experiments. — Ed.] 

Relative Tozioity ot Etiiyl, Mett^l and "Wood" 
Alcohola. While actual experience with eases of human 
poisoning have shown methyl and "wood" alcohol to 
be more toxic than ethyl alcohol, a curious experimental 
observation, known as Richardson's Law (1869), is 
recorded in books on pharmacology which is to the effect 
that "the toxicity of the alcohols belonging to the fatty 
series is in proportion to their molecular weight. ' ' That 
is, that methyl alcohol is less toxic than e&yl alcohol. 
This "law" has been confirmed and amplified by ^peri-- 
ments of numerous later observers, most recently by 
D. I. Macht,^ who found that the toxicity of the normal 
alcohols — methyl, ethyl, butyl, and amyl — increases with 
their place in the aliphatic series, as indicated by the 
lethal dosage for cats, and by their effects on isolated 
frog 's heart and plain miwcle preparations. 

This apparent contradiction between clinical experi- 
ence and laboratory experiment is cleared up when we 
make a sharp distinction between the acute or immediate, 
and the secondary or remote effects of the drugs, as is 
well illustrated by the studies of chronic intoxications on 
albino rats by Torald SaUmann,^ who showed by care- 
fully controlled feeding experiments in which the alco- 



(8) JoTa. Fbarm^ and^iper. Therap., Aqgnit, 19S0. 
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PLATE III. 



StockniRn'B Case I ahowlDg the deep mottled greylsb-browD pig- 
eDiatlon ot tlie wliole truDk. neck, Cnlghg, and upper arma. mucb 
{hter plBnientatlon of the torparma and legs. — Stoekman. page 184. 
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hols were added to the drinkii^ water that methyl 
alcohol is maoh more toxie than ethyl alcoboL It was 
found that the continaoos consumption by rats of ethyl 
alcohol in dose of 2.7 to 9.4 c.c. per day (corresponding 
to 160 to 560 c.e. for a 60 kg. man.) interferes consider- 
ably with their growth and diminishes the consnmption 
of food, though little or no mortality occurs after periods 
of months. Methyl and "wood" alcohols, 3.4 c.c. per 
kg. per day of 5 per cent, solution (equal to 200 c.e. for 
a €0 kg, man) produced much greater loss of weight, 
great diminution in the consumption of food and druk, 
and caused death within a few weeks. "Wood" alcohol 
was found rather less toxic than pore methyl alcohol, 
but more deleterious than ethyl alcohol even when the 
latter is given in three times the dosage. This investiga- 
tion brings oat the deleterious effects of chronic alcohol- 
ism on growth; and emphasizes that the dangers of 
chronic Alcoholism are much greater with methyl alco- 
hol than with ethyl alcohol. It proves that the "im- 
purities" of wood alcohol play only a minor part in 
chronic intoxication, the methyl alcohol itself bdng the 
dominant toxie agent. 

[The reason for the greater toxicity of methyl alcohol 
must, in view of these facts, lie in secondary products 
formed by oxidation of the alcohol in the system. Two 
oxidation products chiefly have been incriminated: 
formaldehyde and formic acid. That the latter is prob.. 
ably of little importance in this connection is shown by 
Sollmann's feeding experiments in which he compared 
the toxicity of formic acid with that of acetic acid 
(next article) and found both equally harmless. — Ed.] 

MISCELLANEOUS POISONS 

Acetic and Formic Acid Toxicity. Torald Sollmanni 
investigated, by means of feeding experiments on albino 
rats, the question of the relative safety of acetic acid 
and formic acid when supplied to animals in concentra- 
tions up to 0.5 per cent, and in daily doses up to 0.36 
C.C. per kg. of body weight for from two to four months, 
this being the sole source of fluid for the animals. The 
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occasion for the experiment was the question of the use 
of formic acid as a preservative in foods. The supposed 
safety of acetic acid for similar purposes made ttus an 
admirable measure of comparison. These experiments 
also presented an opportunitj' to study the efiFects of the 
continued use of acetic acid which had not previously 
been determined. It was found that concentrations up 
to 0.25 per cent, corresponding to a daily dose of 0.2 
C.C. of acid per kg. of body weight, produced no effect 
on general appetite or consumption of fluid. Both are 
therefore quite harmless. 

Concentrations of 0.5 per cent and daily doses up to 
0.36 c.c, of either acid per kg. of body w^ght for from 
two to four months, lessened materially, immediately 
and progressively the appetite and grow^ but not the 
fluid consumption. This is evidently due to their acid- 
ity; bat the experiments do not tlurow any %ht as to 
whether this is doe to local action on digestion, or 
whether to some more profound disturbance of the acid- 
base equilibrium. 

Aoate Hitoobenzol Poigoninff. B. F. Loeb, A. V. Bock 
and B. Pitz^ report the cases of two young men, who 
during a drinking party, partook freely of Jamaica 
ginger containing a high percentage of nitrobenzol. 
After an interval of about tiiree hours, there appeared 
generalized headache, nausea, blurring of vision, dizzi- 
ness and more or less loss of conseioumeas. The color 
of the skin was steel grey-blae, due to loss of the oxygen 
transporting function of the blood. It is not certain 
whether nitrobenzol-hemc^lobin, methemoglobin, or both 
are formed. The changed hemoglobin, as a rule, returns 
to normal hemoglobin quickly. There was found no 
change in the total amount of hemc^lobin or total num- 
ber of red cells while the oxygen capacity of the blood 
was remarkably diminished — to about one-third of the 
normal venous blood capacity. 

No urine was excreted for six hours. The urine then 
passed was almost black in color and contmned para- 
amido-phenol. In the more severe case on the third day 
the excretion rate as tested by phenolsnlphonephtbalein 
was only 20 per cent, in two hours. 

(2) Amer. Jonr. Ited. Sd.. AprU. 1021. , - i , 
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There ia no ipecific antidotal treatment. Bleeding and 
trausfoaion seem l(^cal tberapentie procedorea for the 
most severe cases. In the two cases reported rapid re- 
covery occurred after withdrawal of 100 c.c. of bIcM>d and 
trangCnaion of 600 cc. of normal blood — ^the patient sud- 
denly woke np in the middle of the transfusioii. A mild 
ancomplicated pneumonia followed in one case ; the other 
patient recovered entirely in a day. 

The TliflnqMntioi of Nareotiim. Alexander Lambert* 
asserts that the chief difficulty in the treatment of nar- 
cotism is that of the cause, for the underlying causes 
which force man to seek forgetfulnesa are as varied as 
the causes of pain or of wounded personality. The care 
of the narcotic addict, to be succefsfnl, must be the solu- 
tion of an individual variation of a general problem, and 
not the routine dealir^ with a mass of humanity poisoned 
by the same intoxicant. When we have tided over the 
patient for the few days necessary to remove from him 
the urgent physical necessity of the habitual taking of 
his drug, when we have suec^sfully unpoisoned him, 
from his particular narcotic, the real treatment has only 
begun. He must now be built up and regenerated in 
body and mind. 

To unpoison the patient of his drugs — and during the 
first few days of his convalescence he should be kept 
quiet — often it is wise to keep him in bed. The am-, 
bnlatory treatment has nearly always proved a delusion 
and a failure. The vast majority of human beings are, 
nnaided, utterly nnable to free themselves from the grip 
of the narcotic addiction; and the treatment by am- 
bulatory self-reduction is, in the enormmu majori^ of 
patients, doomed to certain failure. All users of nar- 
eoties, take more than they need to produce the desired 
effect. Hence, in the majority of patients we can cat 
down the amount of narcotic t&ken to one-half in twenty- 
four hours without the symptoms of withdrawal occur- 
rii^. In the following twenty-four hours one may often 
again cut down half the dose, and this again without 
withdrawal symptoms, but there comes a time when the 
slightest reduction of the amount given brings on the 
soflering. If the patients have confidence that they will 

(S) Ther«p. Osiette, December, 1920. Li;iiijMrjvCjt)C)Q[c 
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receive the required amount to nuke them comfortable, 
they can be cut down much farther than if they are in 
doubt or fear. Hence, no man can saccesBfulIy deal with 
narcotic addicts unless he can ^ain their confidence, and 
unless he is villii^ to meet Uiem more than half-way 
and tell them the truth. 

For assistance during the acute stage of unpoisoning 
from the nareotie we have three chief dn^^s: First, 
scopolamine; secondly, beUadonna, and thirdly, eseriue 
and pilocarpine. Some method of unpoisoning the pa- 
tient from his drug is an absolute essential to any in- 
tell^ent care of him. A poisoned personality can not 
be rebuilt and regenerated until it is unpoisoned. The 
principles on which the belladonna treatment rests are 
the reduction of the narcotic in a few days, and during 
this period of reduction an hourly administration day 
and night of a mixture of beUadonna, hyoscyamine, and 
zanthoxylon. The symptoms guiding the increase or 
dimination of this belladonna mixture are those of be- 
ginning CTidences of intoxication from belladonna — ^that 
is, the dry mouth, the dilated pupils, or the red, dry 
tiiToat, or the red, dry, hot skin. The beUadonna must 
be pushed up to but not beyond physiologic tolerance, 
and so long as this physiologic limit is reached it mat- 
ters not how much or how little belladonna is used. Most 
patients who have taken opium or one of its tinctures or 
morphine for a long period of time require very vigorous 
catharsis during this treatment. This treatment is ap- 
plicable for all kinds of narcotics ; and, in the end, when 
successfully carried out — ^that is, after four or five days 
— it does obliterate the craving for the narcotic. 

In the scopolamine treatment patients are thoroughly 
purged before beginning the treatment, and after a fin^ 
dose of their narcotic, as soon as they begin to show s^ns 
of discomfort from its lack, they are given doses of 
scopolamine %oo to i4B of a grain and kept under it in 
a state of mild delirium and mental anesthesia for about 
thirty-six or forty-eight hours or longer, the object being 
to tide them over the usual forty-eight or seventy-two 
hours of withdrawal symptoms; then they are allowed 
to come out and begin their convalescence. After this 
treatment ceases, they usually stilt feel a craving for 
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their drug ; and the ezh&ostion and depression from the 
seopolamine is intense. 

, The eserine and pilocarpine method of withdrawal is 
particularly useful in the heroine cases, and in patients 
who have been taking: small doses of morphine for a 
riiort time. The patient has the preliminary catharsis 
and initial doae of about % grain of his heroine or his 
morphine, and he is given bTpodermically a ^o of a 
grain of eaerine and a Yui ot a grain of pilocarpine. 
This should be repeated at no loiter intervals than two 
and a half hours. After the first twenty-fonr hours, the 
eserine should be discontinued but the pilocarpine kept 
up, which should be continued for two or three days 
or longer. The time between each pilocarpine dose should 
be lei^^thened toward the end of the treatment. The pa- 
tient ^ould have each night sufficient cathartic to pro- 
duce a good result the following day. If during the 
treatment the patient shows too much resUessness and 
withdrawal symptoms, he can be quieted with a small 
dose of morphine from time to time. Care must be taken 
in the first days that these patients do not over-«at, for 
they poBB cas a tremendous appetite and over-eatii^ 
brings back their withdrawal symptoms. 

When the narcotic has been taken to cover some 
phymcal pain, after-care in conv^escence is tiie most 
important therapeutic measure of the entire treatment ; 
and, onless sufficiently individualized after-care is given 
for a sufficient length of time, it is futile and useless to 
take these individuals off their narcotic and expect the 
majority to do anything but hurry back to its use. One 
frequentiy uncovers disease processes which were un- 
suspected. At times sui^ical conditions are discovered 
for the relief of which nothing but snidery will suffice. 
If that be so it is well to have this procedure taken 
quickly, and if it means acute suffering one often has 
to put the patients back on thdr morphme to tide them 
through these surgical procedures, and then afterward 
they are easily taken off the narcotic. 

Cocaine and heroine addicts, who form nearly four- 
fifths ot the narcotic addicts of today, are usually under 
30 years of age, frequently feeble-minded, inadequate 
personalities drifting into the evil practice thoughtlessly. 
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These need weekB or months of phTsical apbnilding, of 
mental reorganization, and moral regeneration. This 
can best be done throagh some institutional farm or farm 
ecJony by which they can obtain the physical rehabilita- 
tion which many of them sadly need. Many are of the 
criminal type, and our after-care mast be modified to 
meet their individual problems. None of the narcotic 
addicts with lowered moral tone is ever raised higher 
than he thinks the physician expects him to go. They 
are oontiunally seetang for an excuse to sag back to a 
lower level through moral inertia. The uncompromising 
yigorODS and unceasing appeal to their better natures, 
coupled with a ready outspoken sympathy for their con- 
dition and their endfsavors to improve, will pull them 
up, and hold them up in their reformation. There is a 
class of the helpless sufferers whose condition is such that 
neither surgery nor medicine offers any relief, and they 
must face a life of pain and misery. These patients 
diould not be deprived of the amount of narcotic which 
will make their existence bearable, and the amount 
necessary should be accurately judged by the physician. 

Some patients do not take a single narcotic ; they take 
heroine and cocaine or morphine and cocaine. Few com- 
bine alcohol and morphine, and very few indeed combine 
alcohol, cocaine and morphine. All patients who are 
using cocaine should be taken off it immediately, and 
put on the belladonna treatment, and then their heroine 
or morphine or whatever other form of narcotic they are 
taking should be treated as if it were alone the narcotic 
to be dealt with. In elderly people who are given to 
morphine and alcohol or any such combination, it is best 
to take them off their alcc^ol first, leaving them their 
morphine, then build up, continuing the small doses of 
morphine that are necessaiy to keep them comfortable, 
and after a few weeks when th^ are built up bodily and 
in good condition they can be easily taken off their small 
and reduced doses of morphine. 

Toxioology of Bnbber Goods. Walter I. Galland^ in- 
fluenced by a report from Stokes and Busman (1920), 
which traces some untoward reactions following ars- 
phenamine injections to a certain brand of rubber tub- 
ing, conducted an examination of eleven samples of rub- 

(8) New York Ued. Jonr,, Feb. 19, 1»21. 
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ber tubing used in two representative iustitationB in 
New York. These samples were analyzed for the presence 
of antimony and lead. He foond that all of the red 
tubes contained antimony and four of these contained 
lead in addition. The tubes other than red contained 
neither antimony nor lead, bat this point should not be 
interpreted as meaning that all sach tabings are free 
from toxic substances. It is possible that antimony may 
at times be dissolved from tubing, by alkaline arsphena- 
mine solutions. The presence of pOLSonons eal»tance8 
in rubber compounds destined for medical and surgical 
use is s menace. Rubber compounds can and should be 
manufactured for surgical use free from deleterious 



NON-PHABHAOAL THEBAPEUTIOS 

Fleas for Physicotiierapy. Joseph Kiviere* prefers 
the word " physieotherapy " to "physiotherapy" as far 
more precise. Physiotherapy (from Greek "physia," 
meaning Nature), simply means "natural cure," the 
utilization, by the physician, of all the elements supplied 
to him by Nature for the treatment of disease. The 
whole medical art is essentially physiotherapeutic. Do 
not medicines themselves form part of the domain and 
the province of nature I Physieotherapy (from Greek, 
"physUte," physics) signifies the application to daily 
therapeutics of all apparatus, instruments and machines 
which physical science furnishes us. 

Perry Marshall' tells the story of a great physician, 
who was dying and around whom were gathered nnmer- 
OUB doctor friends. They wept. The world was to be 
deprived of so saving a power t None could take his 
place. He asked tiiem to raise his head on a high pillow. 
He then b^an to say, "I leave behind me several physi- 
cians greater than myself. ' ' They each wondered wMch 
of them he would mention. "Is it If" each thought. 
Breathlessly they listened as he labored, tiU he could 
say, "Best, exercise, air, warmth and water." 

It is a wonderful thing, Marshall says, noting to what 
an extent rest in bed for two or three days, or more, 
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will change the aggressiTe character of colds, grippes, 
or inflnenzas, and most febrile diseases, or those threat^ 
ening to become febrile. Nervous diseases borderii^ on 
nemasthenia and hysteria and other forms of nerve- 
worn conditions are often onamenable to treatment with- 
out combining with it rest, from a few days to a few 
weeks, taking care not to let the mind possess itself of 
the idea that the bed must become a permanent in- 
stitution. . 

In an; febrile disease, especially at its beginning, 
the application of large, heavy towels saturated with hot 
water, extending from the clavicles to the thighs 
and reaching well aroond laterally, is soon followed by 
the arr^ of the rise and often by rapid fall of the fever, 
especially in ephemeral or grippy eases to a degree not 
effected by any safe medicine. In many cases of g^ieral 
debility, the morning or evening or both momii^ and 
evening tepid bath equals in value any medicinal treat- 
ment 

Exercise is one of this world's great therapeutic 
^^nts Iq aid of health where applicable. Marsh^ has 
known a weak heart to grow strong, while the muscles 
were exercised by the axe, chopping wood. 

Warmtk in colds and grippe is of prime importance. 
The cough is soothed by the warmth of the bed. Cold 
treatment is pernicious in influenza. In Sprii^eld, 
Mass., two years ago in the early fall, when the cold 
treatment idea was so prevalent for influenza patients, 
a tent hospital was provided where the victims died so 
rapidly that it had to be discontinued. Clean air is 
indeed desirable, but vritb cold air and especially with 
cold wind blowing over the patient, what wonder that 
the patient perishedt The tuberculous, on the other 
hand, must have outdoor air, even if it be cold. His 
germs are house germs, as some flies are house flies. A 
few hours in the sun^ine destroys them, but indotirs 
they can live long, if not forever. 

MECHANOTHERAPY 

Hechanotiierapy. Mrs. A. Kellgren-Cyriax* pleads 
for a more extended application of mechanotherapy, and 

(6) ^ctltioaer, March, 1921. 
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for its introduction into medical schools. In meehano'- 
tberapy actoal harm may be done if we do not under- 
stand its fundamental laws. For example : 

1. Exercising a contracted moscle, instead of strength- 
enii^ its weakened antagonist. A good instance of this 
is the common mistake of exercising the stronger muscles 
in spinal Garratiires, thereby increasing the deformity. 
Under this heading, too, cornea the passive forcible in- 
termittent stretching of a contracted muscle in ^e hope 
that it will become elongated. 

2. Attempting to mobilize a stifi joint without proper 
fixation of Uie joints above it. 

3. Permitting joints at a distance from a fractore or 
other trauma to become stiff or even ankylosed, because 
it is not realized that these can be exercised without tibe 
^ghtest disturbance of the injured part. 

4. Neglecting to apply circulation-promoting move- 
ments to areas where woonds can not heal simply from 
stasis. 

5. Applying movements in emphysema which expand 
the chest instead of those that contract it. 

6. Applying abdominal massage intended for the 
transverse colon in conditions in which from enteroptosis 
or dilatation the stomach is occupying its place. The 
result will be massage of the etomaeh in the wrong 
direction. 

7. Applying powerful active exercises and passive 
manipulations for constipation which is due to colitis, 
not to intestinal atony, tiiereby increasing the amount 
of inflammation in the colon. 

The author then describes "nerve friction" introduced 
by H. Kellgren, by means of which nerves can be stimu- 
lated, also manual "vibration" by means of which they 
can be soothed. 

"The technique of nerve friction to stimulate nerves 
is briefly as foILowB: The area in which the nerve lies 
must be in a state of relaxation and the position of the 
nerve accurately determined. The hand of the operator 
is kept with the fingers approximated and somewhat 
flexed using one filler alone, or the thumb and index 
in apposition, or several Angers. They are placed at 
right angles to the long axis of the nerve to be treated 
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and diavu sharply across it, as it placing upon the 

strings of a harp. It is of the ntmoBt importance that 
the finger-tipB and the strnctnres between them and the 
nerve move as one over the latter, otherwise a mere 
massage of the skin will result. If correctly applied, 
nerve friction eansea a decided feeling of stimulation in 
the nerve thus treated; if incorrectly applied, an un- 
pleasant dull ache will result. ' ' This direct nerve stimu- 
lation enables us to infiuence every muscle and oi^an in 
the body, either directly or reflexly. 

The technique of vibration used as a sedative is briefly 
as follows : ' ' Depending upon the size of the area to be 
treated the operator may use one, two, or more flugets, 
■mth or without a portion of the palm of the hand. The 
joints of the fingers, wrist, and elbow should be kept 
as loose as possible compatible with the correct execu- 
tion of the movement, and the metacarpophalangeal 
and interphalangeal joints should be slightly flexed. A 
rapid alternating contraction and relaxation of some of 
the muscles of tiie forearm in whole or in part is then 
act up. The amount of muacolar force employed should 
be minimized and so small that the active muscles are 
in a state of incomplete tetanus, not a complete one. Dur- 
ing the performance of the vibrations, the fingers must 
remain in contact with the part treated ; they must not 
leave it, otherwise the manipulation will resolve itself 
into a fine tapotement. Vibration should never be pro- 
duced by means of powerful contraction, *, e., complete 
tetanos, of the whole arm and shoulder." Vibration, 
such as described, can be kept up by a practiced hand 
for long periods without nndue fatigue. These manual 
vibrations have a decidedly soothing effect, irrespec- 
tive of whether they are applied over an actual large 
nerve trunk or over nerve terminals in an irritated area, 
large or small, and whether the condition treated is 
chronic or acute. 

We should not have so many "bone setters" and other 
charlatans if we understood mechanotherapy. 

Semisitting Posture for Bed Patient. To make a 
patient comfortable in a semisittii^ position in bed, H. 
Burekhardf su^ests wrapping a blanket around a cane 

(7) Minch. med. Wodienschr., March 26, 1821, Ciooole 
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or sawed-off broom handle and fastening it with a saf e^ 
pin. This roll is then placed crosswise of the bed nnder 
the thigh and is kept from slipping down by tying lite 
ends of the cane by means of corda to the head of the 
bed. The back is supported in the nsoal manner by a 
back rest or by pillows. 

ELECTROTHERAPY 

Some Examples of tiie Uae of QftlTanotimai^. Some 
practical points are brot^ht out by A. R. Frid'. 

If the canse of pain is at the place where the pain is 
felt, treatment by the introdnetion of the salicyl ion is 
often effective. Thos, a man solFermg from a gunshot 
wound in the 1^ was relieved of his pain by having his 
leg placed in a bath of a solntion of sodium salicylate 
in warm water ionized for an hour. This is an illos- 
tration of the saccess to be attained if conditions allow 
you to get at the spot. The same immediate measure 
or relief is not to be expected in a case at the other end 
of the scale, such as sciatica, where thick layers of fat 
and mnscle intervene between the electrode and the in- 
flamed nerve. The more superficial, and therefore the 
more accessible, the situation we have to treat the more 
likely we are to be successful. 

Many slight injuries and sprains with resultant "thick- 
ening" in the neighborhood of the superficial joints, 
such as knee, fingers, wrist and elbow, often yield to 
ionization. There is a striking experiment devised by 
Professor Lednc (E^. 21) which leads one to believe 
that in addition to ^e nutritional changes that occur 
from the exchange of ions as the result of the current 
between the cells and t^ fluid in contact with them, 
there is also a transfer of water from the poutive to the 
negative side, and an increased solubility of exudates 
there. Some egg white is introdoced into the bend of 
a U-tube and coagulated by immersion in boiling water. 
A solution of a salt is then poured into each limb and 
a current of etectrieity passed through the tube for some 
hours. It is then seen that the fluid has sunk on the 
aide connected with the positive pole and risen on the 

(8) PnwtJOwwr, Ancnit, 1»B1. ^ Ck)C)Q [c 
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Q^ative dde ; and, moreover, the albnmiu on the latter 
side is dissolved. By means of this action, an exudate 
can often be entirely dissipated. The duration of the 
application should be long, the current strong, and sev- 
eral sittings may be necessary. It is, on the other hand, 
unlikely that we can exert such influence on stntctores 
deeply placed beneath muecles because of difitusiou of 
the current into other tissues. 

Often brilliant results are obtained in the treatment 
of local sepsis by zinc ionization. The zinc ion is a 
great coagulant of albumin. It has no selective action 
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on the bacteria. Zinc ionization is a method by which 
bacteria in an albuminous matrix can be kill«i. The 
sharp delimitation between precipitated and unaltered 
semm explains the absence of irritation of deeper tissues 
when the surface of an ulcer, for example, is exposed 
to zinc ionization. Ionization causes deeper penetration, 
however, than meie application of a lotion. In uncom- 
plicated chronic suppurative otitis we have an ' ' infection 
of the disdiai^e," deceptively called "mixed infection," 
which indicates stagnation of the fluid exuded, which in 
torn means stmctural or mechanical conditions of the 
cavity which favor that stagnation. By what is called 
draini^ we deal with the accumulation of oonmderable 
— ^maeroecopio — quantities of floid. We do not deal 
with Hie microscopic layer of semm and bacteria ad- 
hering to the surface of the tissue. For this, ionization 
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with zinc ia an effective method of treatment. Some 
attention must be paid to the tissues forming the 
wall in the choice of dosage. When tbey consist of 
mneooB membrane covered with epithelium, the dose 
should be moderate, and moderate doses are effective. 
When an ear, presenting the conditions described, is 
examined within twentj-fonr hours of treatment, it is 
often fonnd that the suppuration has entirely ceased. 
The ear is dry, the dram is clean, and the mneoos mem- 
brane is pale. It is this rapid and complete subsidence 
of suppuration that serves as a criterion for assessing 
the value of zinc ionization. However, not every case 
of chronic otorrhea will show this result. When the 
mastoid is infected, it is usually not possible to introduce 
the fluid and distribute the current to the whole of the 
infected area. Again, the presence of polypi and grann- 
laticms which exnde fluid, which it is impossible to keep 
sterile because it is in contact with the air, point to the 
necessi^ of first getting rid of the polypi and granula- 
tions b^ore attempting ionization. Similar conditions 
oeenr in other parts of the body besides the ear, e. g., 
chronic endometritis and pyorrhea alveolaris. In six 
noses and ulcers, the surface is covered, in contrast to 
what occurs in the ear, with ordinary granulation tis- 
sue ; in abscesses, with what is called liie pyc^nic mem- 
brane. There is no epitheliom, the integrity of which 
most be respected, forming an efBcient barrier between 
the outside world and the tissues. Consequently, it is 
quite safe and, indeed, desirable to give a larger d<«e 
Uian in case of the ear. 

RADIOTHERAPY 

Qhnxbal Uses of Vabious Fobus of Radiotherapy 

Badtoth w apy. Robert Knoz^ (2 )points out the 
jnntj of action of the various radiations. The wave- 
lengtli of the radiation is the determining factor. The 
avulable range of wave-length in radiation treatment 
starts with the very low penetrative value of the ultra- 
violet radiation to the extremely penetrating radiatjons 

(1) BdlnborKh Ue4. Jonr., Hay, 1921. ,-- r 
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from radium: the Gamma ray representing bo far as 
we know at present the octreme limit of penetration. 
The limitation of action depending npon the power to 
penetrate the tissnea is the key to the explanation of the 
effects prodnced, and it may be taken for granted that 
radiations of any wave-length will act npon living tis- 
soea, provided they are brought into contact with them 
for a mffieiently long time. Ultra-violet radiation will 
cause a violent superficial reaction upon the skin. 
Etoentgen rays of long wave-length will give an equally 
violent reaction if the dose is sufficient, while it is also 
possible, by a long exposure to the Qamma radiation 
from radium, to produce a vigorous superficial reaction. 
When deeper effects are required, it is necessary to re- 
sort to the more penetrating radiations,, the lesa pene- 
trating having very little effect beyond a centimeter or 
80 of tissue. In superficial lesions of the skin, ultra- 
violet rays, x-rays, and radium rays can all be employed 
with success. 

A great deal of unnecessary discussion has tak^i place 
on the relative values of x-rays and radiom rays, the 
assumption being that these agents act differently upon 
the tissues. Given an equal wave-length from eitiier 
agent the effect will be the same, and sometimes the 
agents act best in combination. For example, in cancer 
of the cervix uteri, radium applied directly to the 
growth gives very brilliant results; these are, however, 
purely local and not permanent. The use of both agents 
would appear to be a rational procedure. The radium 
acting from the local focus and spreading outward to 
the periphery, while the x-rays are used from the peri- 
phery to the central focus point. It is possible that 
in this way peripheral extension of the new growth may 
be checked. 

Superficial lesions are the most favorable for treat- 
ment, in so far as they can be kept continually under 
observation and the progress be noted. The study of 
the changes induced in superficial structures gives an 
indication of the type of ease likely to respond to treat- 
ment, and the probability of influencing deeper morbid 
conditions. Simple chronic infiammatoiy lesions— simple 
ulcer, nevus, etc., — can be beneficially treated with re- 
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markable accuracy; conditions that -verge on the malig- 
nant, t. e., rodent ulcer and epithelioma, are more intract- 
able ; while the very malignant forms of carcinoma fre- 
quently readfit treatment altogether. Exactly the same 
sequence is noted in the so-caUed deep therapy. The ef- 
fects are, hovever, much more difSeult to obtain on ae- 
eoont of the greater difficulty in admiaistering the 
correct dosage. Knox then gives his experience in va- 
rious conditions which may be summarized as follows : 

Of superficial lesions, tioea of the scalp has been the 
disease most frequently and most snccessfuUy treated. 
However, in view of the danger of the application, other 
safer methods should first be given a trial. If, in the 
early stages, treatment by ointments and disinfectants is 
efficiently carried out, snccess should follow. Disastrous 
results may follow upon x-ray treatment of ringworm, 
even in moat competent hands, by a slight error in 
technique, and, if a disaster occurs, it is likely to be 
permanent. 

Among a large number of eases of rodent ulcers, in 
several sucoesBfol cases the patients are still well ; bat the 
majority even of the successful cases relapse from time 
to time and ultimately re^st treatment. 

In lupus vulgaris, ultra-violet radiation is most use- 
ful. Roentgen rays should be used only occasionally, in 
well-measured doses, care beii^ taken not to over-atinm- 
late the tissues at any time. If due care is exercised 
very good therapeutic effects ensue. In rebellions acne 
of the face, a combined attack with dn:^, vaccines and 
practically all wave-lengths of radiations may result in 



Hyperidroms is readily controlled by radiations. Sev- 
eral doses of x-rays directed toward the affected r^on 
will usaally produce the desired effect. 

In morbid conditions of the blood, the leukemias, Ban- 
ti's disease, etc., the results obtained are disappointii^. 
Often a very favorable response is obtained, whidi may 
persist for many months, «ven years; but the final re- 
sult is unfavorable. In the future an improved tech- 
nique might help to maintain the effects and in time re- 
store the balance in the blood constituents and so effect 
a core. 

u3«.z™»vCt)C)gle 
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In diseases of the blood in which the spleen is en- 
larged, as in lenkemis and splenic anemia, radiations 
claim first place with sur^r; in treatment ; and it may 
be asserted with a fair degree of certainty that the re- 
sults with the rays may be as good as those obtained 
with splenectomy. The spleen can be reduced in size, or 
even returned to the normal by carefully- judged radia- 
tion treatment. Doses given at regular intervals after 
the normal has been achieved may be heplful in keeping 
in check the ravages of the disease. 

lu ezopktkalmie goiter, radiation treatment, Knox 
says, gives excellent results. Aeute cases require com- 
bined treatment, particularly rest and drugs, extending 
over long periods of time. 

The value of radiation in the treatment of the lym-> 
phatic system is unquestioned. The jeeponse is so 
marked that a measured dose might be used as a diag- 
nostic test. Taking this response of enlai^ed glands to 
radiation treatment, the following table may be con- 
structed, 

(1) Inflammatory Enlarged Glandt: Very rapid re- 
sponse. 

(2) Lvmphadenomatoua Glandt: Rapid response. 

(3) Sarcomatous Glands: Rapid response, bat there 
is a tendency to recurrence, and an ultimate refusal 
to respond to further treatment. 

(4) Tuberculous Glands: Slow response. They very 
rarely disappear; they tend to become active t^ain 
after loiter or shorter intervals. It is therefore well 
to remove the glands after they have become quiescent. 

(5) Carcinomatom Olands: Very slow response. 
They hardly ever disappear or become quiescent; it is 
better, therefore, to remove them whenever postdble even 
after prolonged radiation treatment. 

(6) Eniarged Glamds Due to a Mixed Infection: Tiaae 
will, at times, behave in a manner which is disconcert^ 
ing when an attempt is made to classify the type of 
gland according to the response to treatment, eilJier by 
drugs or radiations. 

While a well-developed uterine fibroid never disappears 
completely by any method of treatment other than the 
operative one, it is a common experience to find that there 
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has been a maAed dinunntiOD in the size vt the tnmor 
under radiotherai^. Very large tomors have diminMied 
to one-half or even one-tlurd of the original. In a fairly 
lai^e percentage of the cases treated, there may be no 
diimnotion in size ; bat the patients improve greatly in 
health, becaoae of ihe arrest of the hemorrhage. In such 
eases, tb& qaestion of operation should be seriously con- 
sidered. It is not surprising that no mailed change can 
be detected in large tumors, especially when they are 
lai^ely composed of fibrous tissue and are not very vas- 
enlar. The radiation dose required to infinence such 
tissue vould be so enormous that the more superficial 
tissues of the patient would be seriously damaged. Any 
improvement obtained in eases of this type must be in- 
duced through the action upon the ovaries and the blood- 
supply generally. On the other hand, it is not wise to 
assume that because no great diminution in the size of 
the tumor is broi^ht about, no good is being done. In 
cases of lai^ inoperable tnmors where pressure effects 
are present or are threatening, great reUef may be ob- 
tained by a very small reduction in the size of the tnmor. 
This particularly applies to the large tumor filling the 
pelvis and pressing upon the utems. As a role it is 
the smaller and more active tumor which is most likely 
to be influenced by radiations. A small tumor may give 
rise to very great hemorrhage. If the proper dosage 
is employed the hemorrhage can be arrested, '>and the ar- 
rest may be permanent. Gases in which the .hemorrhage 
recurred have been treated again with a satisfactory re- 
sult. 

Olinieal 7«atarea as the Determining Faoton in th« 
Application of Badium and Roentgm Eaya in Kalig- 
nanoy. Paul Eisen^ develops the proposition that the 
one factor which determines the amount of rays to be 
employed is the condition of the patient himself. Gen- 
erally speatdng, the younger the patient is, the lower 
is the radioseusibility of the growth. Thus in sarcoma 
nearly all patients below 30 succumb to the disease. The 
longer a patient has had a cancer the easier it generally 
is to attack it. We see this daily in epithelioma of the 
aged. They are cured of their cancers although they 



(2) Jour. MI«b. SUt« Hed. Soc, April, 1921. 
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have had them for years. A disastrous feature of malig- 
nancy is always cachexia. Very iew patients sorvive 
when it is well-mai^ed. The interval of time between 
treatments depends upon the patient's tolerance of the 
rays and apon the appearance of the tissues. One tries to 
give the tumor the limit that the patient will stand in 
a given time, but this amount varies with each patient. 

Surgery and radium and Boentgen-ray treatments 
must go hand in hand. They are not antagonistic but 
complementary. The one complication to be dreaded 
either following surgery or directly responsible to the 
radiation is infection. It may have been quieaeent. Bnt 
all rays, be they ultra-violet, radium or z-ray, have the 
tendency to bring an infection to a head. Pain in malig- 
nancy has nearly always proved an ominous sign. If 
the pain does not disappear under treatment, the prog- 
nosis is generally bad. If the pain increases after each 
treatment, radiation has to be abandoned. If initial pain 
disappears in the first weeks of treatment, the patients 
generally recover. Hemorrhage from any source endan- 
gers the life of the patient, and the rays quite commonly 
control the hemorrhage. In the normal individnal the 
toleration of the organs of the body varies. The liver 
is the one organ that does not tolerate the rays at all, 
and the small bowel can stand only a certain limited 
amount. Therefore, when toxic symptoms like vomitii^, 
profuse perspiration or weakness appear, we must give 
these parts tune to recuperate. Oi^ans containing lu^e 
blood supplies, like goiters, lungs, and spleen, can ea^ly 
be over-exposed, causing leukopenia, dyspnea and gener^ 
toxemia. The blood and urine should be under constant 
control where heavy dosage is applied. The author be- 
lieves that the rays actually produce something in the 
body of the patient that protects him and raises his 
immunity t^caiuBt a recurrence. 

Action of Kadium and Boratgen Rays on I^ymphoid 
Tisroe. Isaac Leyin" emphasizes the fact that the 
^mphoejrtes circulating in the blood are most readily 
influenced by radium and Roentgen rays, while all other 
normal types of leukocytes and the erythrocytes possess 
a greater resistance. The destruction of the polymorpho- 

<S) Jour. Amer. Med. Ajsb'd., Sept. T, 1921. ,-~ r 
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noelear leokocytes is caused by the action of a lethal 
doae of the rays which prodaces a severe lethal leuko- 
penia. The specifle radiosensibilit; of lymphocytes ex- 
plains the action of radinm and Roentgen rajra on normal 
and diseased lymphoid tissue, even when lymphoid organs 
are not directly rayed. This destmction of the lympho- 
cytes within the lymphoid tissue is accompanied by 
cndarteritic obliteration of blood-vessels and formation 
of dense connective tissue. Normal lymphoid tissue is 
comparatively less radiosensitive than the various tjrpes 
of hyperplasias of lymphoid tissue. Fiuthermore, simple 
inflfunnutory hyperplasiaa are less radiosensitive than 
the neoplastic hyperplasias. It is comparatively difficult 
to influence with radium and Roentgen rays bacillary 
infectious lymphomas like the tubercolons glands. 
Hodgkin's disease presents a type of actively prolifer- 
ating neoplastic hyperplasia of the lymphoid tissue 
that is extremely radiosensitive. The opinion prevails 
that the action of the r^rs is only palliative and that 
ultimately the patients fail to respond to treatment. 
These unsatisfactory results are probably due to the 
fact that the treatment is attempted only late in the 
course of the disease and is not pursued with sufficient 
enei^. In several cases the disease has been arrested 
for from six to eight years. Enlai^ed spleens shrink 
to normal size under the influence of radinm or Roent- 
gen rays. Lymphosarcoma is influenced by irradiation 
more promptly and completely than any other type of 
lymphoid hyperplasia. The ultimate results in lym- 
phatic leukemia are worse than either in HodgMn's 
disease or in lymphosarcoma. As myelocj/tes in condi- 
tions other than n^Ioid leukemia are also not radio- 
sensitive, the myelocytes of myeloid leukemia which are 
not so readily destroyed by radium and the Roentgen 
rays most represent biologically a different type of cell 
more akin to a cancer ceU. 

Status thymicolymphaticus, a disease of childhood 
which consista of general lymphoid hyperplasia with 
enlargement of the thymus, which caasea frequent at- 
tacks of so-called thymic asthma and sometimea sudden 
death, can apparently be cured by radium and Roent- 
gen rays. Levin cites a ease in point. , 
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nu Limitation of Badlotherapjr of Haligiiant Tn- 
mort. Bobert B. Qreenongh* does not a^ee Trith the 
idea of h^hl7 exceptional snaceptibility of cells to radia- 
tion. He points out that experiments have shown that 
radiation may produce four different resnlts (1) living 
tissne may be destroyed en masse; (2) growth may be 
temporarily inhibited; (3) rapidity of growth may be 
stimulated, and (4) the manner of growth may be modi- 
fied. In the practical application of radiotherapy to the 
treatment of tumors, the mass destructive effect of a 
lethal dose of radiation is necessary for the cure of 
malignant disease. In no case of actual cancer, has he 
Bocceeded in thia purpose without the production of a 
destimctive leaion. In many cases there is f^ure to 
destroy the disease entirely, and at some subsequent time 
the disease recurs. The cure of cancer (estimated in 
snrgieal terms on a three or five years basis) is not aeeom- 
pli^ed without massive and total destruction of the 
tumor by direct application of the source of radioactivity. 
The phenomenon of temporary inhibition of growth is 
often observed. Without gross changes in the appearance > 
of the tissue, cells exposed to radiation may remain quies- 
cent for a considerable period of time, only to -wsjse to 
active and continued growth after this radium effect 
has passed away. In the clinic this phenomenon appears 
as the recurrence of a tumor apparently destn^^d by 
radiotherapy. 

Certain tumors of lymph-adenoid tisane, such as malig- 
nant lymphoma (Hodgkin's disease) uid lymphosar- 
coma appear to exhibit a definite and po^tive sensi- 
tiveness to radiation in that, when th^ are for the first 
time subjected to deep radiation, profound changes in 
their structure take place — the tumor masses shrink and 
occasionally disappear, without undue damage to the 
□ormal tissues overlying the diseased. However, these 
chai^^es are temporary rather than permanent, and al- 
though a recurrence of the tumor masses in the same 
or in other lymph nodes may again react favorably to 
radiation, sooner or later the sensitiveness is lost, and 
the patimt ultimately succumbs to the disease. In myeloid 
leukemia, also, profound changes in the blood picture, in 
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the size of the spleen, and in the patient's comfort result 
from deep radiation of the spleen ; but, again, the im- 
provement is temporary and is followed by recurrence 
of symptoms and ultimately death. In almost every 
fat^ case of carcinoma of squamous-eelled or glandu- 
lar origin ^ttension of the disease to the regional lymph 
nodes ultimately takes place. Radium treatments have 
been given in a very lai^ number of these cases, but 
in no case has Greenough succeeded ia destroying, 
permanently, the disease. Shrinkage in size of an en- 
laired node is occasionally observed; but, when this 
occurs, it is probably due to reduction of the accompany- 
ii^ inflammatory process rather than to a destmction of 



CeUs engaged in mitotic cell division are generally 
believed to be more sensitive to radiation than resting 
cells, and it is not unreasonable to suppose that a part, 
if not the greatest part, of the supposed sensitiveness of 
cancer tissue to radiation is dependent upon the number 
of cells actually undergoing mitOEds during the period of 
exposure. If this is so, a fractional destruction of the 
tumor only can he expected as a result of repeated deep 
radiation, for during each exposure only those cells in 
mitosis sbotild be affected, and a diminishing but constant 
reradne of unaffected cells would always remain to wake 
into activity and grow at some subsequent time, and 
produce reearrence. We must also recognize that re- 
peated exposures to radiation produce a gradual loss of 
sensitiveness on the part of the tissues exposed, so that 
the attempt to accomplish a fractional destruction of 
tumor tissue by deep radiation is by this fact also 
made more difficult. The clinical observations of the 
results of deep radiation on cancer tissue are in accord 
with this theory ; for, although inhibition or retarda- 
tion of growth may be observed, the destruction of the 
tnmor and the cure of the disease are not accomplished. 

The ability of radiation to modify the growth of cells 
is shown in the application of radiotherapy to the relief 
of benign lemons of the akin, such as papillonuw and 
kerAtoees. In these cases the destructive effects of radia- 
tion are not needed or desired. After a mild reaction 
the deeper cells of the epidermis, which have previously 
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been growiiig in an abnormal manner, begin to groyr in 
a more normal manner; the abnormal coIIb are cast oS 
and the lesion is cored -without a scar. This aoticm, 
while of the greatest Talne in the treatment of non- 
mal^nant lesions, can be counted upon bat little in t^e 
attempt to eradicate malignant disease. No modifica- 
tion of growth of cancer cells short of death and destnic- 
tion of every cell is sufficient to care the patient of 
caneer. 

Badiotherai^ of Uterine TibroidB. F. J. Taassig,^ 
believes that radiotherapy is destined more and more to 
displace operation as patients learn- to come early, be- 
fore contraindications to its use have arisen. The dread 
of the knife has in the past kept many patients from 
consolting a physician, or, after they have consulted 
him, it has made them pnt off treatment month after 
month. If it is tme eonceming cancer that "in eariy 
recognition and treatment lies Aope of core," it is well 
to emphasize to oar patients that in the case of fibroids 
"in the early recognition and treatment lies the eaie of 
cure." As to the expectancy of core after radium or 
Boentgen-ray treatment the author collects from litera- 
tare 1,099 cases of fibroids with a percentage of symp- 
tomatic core of 95.5 per cent., assnredly a sofBeient 
jastification for the more extensive adoption of this 
form of treatment. 

Taossig enumerates the contraindications to radio- 
therapy, as follows: 

1. Size: When the mass of the fibroid uterns is more 
than 12 em. in its average diameter, operation is osnally 
to be preferred . 

2. Location: Submucous fibroids protrudii^ throi^h 
the cervix, subserous fibroids of considerable size with a 
definite pedicle, cervical fibroids and intraligamentous 
fibroids had better be operated on. 

3. Degeneration: Rapidly growing tumors, calcified 
fibroids, necrotic fibroids, and those complicated with 
malignancy are not suitable for radiation, 

4. Age: There is no absolute contraindication to ra- 
diation on account of age except so far as the denre for 
children or a preservation of menstruation makMn^D- 

(T) Joni. Amer. Hed. Ass'n., July 30, 1S21. ,-, , 

t.oogle 
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mectonqr or subtotal removal of the body of the oterus 
preferable. 

5. CompUcationt: Pyosalpins and ovarian cysts, ex- 
cept small retention cysts, are a positiTe eontnundiea- 
tion. 

The antfaor shares with others a decided preference 
for the intra-nterine application of radium in fibroid 
ntems. Badinm may cause leukorrhea for a period of 
time ; bat it does not produce the pronounced intestinal 
derangements (vomitii^, cramping, catarrhal stools) 
that so often follow Roentgen-ray treatment. The diag- 
nostic cnrettement which should always attend a radia- 
tion for fibroid makes the intra-nterine application of 
radiom a simple therapeutic measure. 

Badtotherapy in Uterine Cancer. A symposium on 
this sabject, participated in by B. Duncan, H. Schmitz, 
J. 6, Clark and F. £. Keene^ reveals that substantial 
progress is being made by improvements in technique. 
Imposing statistics with remarkably favorable results, 
considering the mal^nancy of the disease, are being 
offered. The authors agree that uterine cancer when 
given early and appropriate radiotherapy is curable in 
a large percentage of cases. Curative treatment depends 
on early diagnosis, proper dosage, and technique. In 
recurrent and inoperable carcinoma, appropriate radio- 
therapy surpasses any other known therapeutic agent. 
Pain, hemorrhage and odorons discharges are relieved 
and there frequently occurs prompt improvement in the 
general condition of the patient. Life is prolonged, and 
there results a comparatively high percentage of clmical 
cures. 

A combination of radiotherapy with surgery is not ad- 
visable. To apply radiation properly, it is necessary to 
employ such an intensity of radiation that the periphery 
of the bony pelvis is struck with the same intensity as 
the region in the axis of the pelvis, that is, the cervix. 
Otherwise, the peripheral cancer cells are stimulated to 
increased proliferation. Such -a radiation treatment al- 
ways causes a decided radiation sickness. Durii^ this 
period the patient could not safely be subjeoted to the 
additional trauma and shock of a capital sui^cal pro- 

(8) Jonr. Amer. Ued. AsB'n., Aag. SO, 1921. I "iniolr 
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cedure. The operatioit must be postponed for from three 
to six weeks, during whieh time the patient will have 
recovered from the radiation toxemia. If the operation 
is performed within a few days after radiation, the pa- 
tients Bucctmib to sepsis and shock with alarming fre- 
quency. Should the operation be postponed to a later 
period, danger is still present on account of necrosis of 
tissae in the cervical canal which can not be avoided. 
These factors and the intense connective tissae formation 
in the parametrium, which renders hemostasis difBcult, 
do not let it appear advisable to resort to pre-operative 
radiation. 

Postoperative radiation is likewise discouraged. If dar- 
ing an operation, it is found that the cancer has invaded 
adjacent stractures, or the probabilities are that caneer 
tissae has been left behind ; then a combined radiation 
treatment must be given. It most be as intensive as if the 
panhysterectomy had never been performed, r^ardleas 
of the consequences to the patient. As a matter of fact, 
patients of the borderline and inoperable groups, treated 
with a combination of radiation and surgery, usually 
quietly aaccumb either to sepsis or to a recurrence in 
spite of the most carefully executed radiation treatment. 
Or, while an irradiation subsequent to a hysterectomy 
may save the day, it may leave in its train a distreflsii^ 
and possibly hopeless fistula. When the uterus remains 
as a broad wedge of tissue keeping the bladder and rec- 
tum well apart and the domelike vault of tiie vagina 
preserved, with the carcinoma held centrally between 
the broad ligaments, the opportunity for sncerasful work 
by the radiologist is greatly oihaneed. When a hys- 
terectomy has been performed, the elastic tissues may 
retract to the iliac w^ls and thus remove the cancer out- 
side the zone of safe irradiation. 

A combination treatment of gamma and Koentgen rays 
assures better results than the application of either agent 
alone. The radium must be inserted into the cervical 
canal, while the Itoenlgen raya are applied through the 
suprapubic and saeral regions. For the technique the 
reader must be referred to the original articles. 

InJnrioTU Oombined Bffect of Koentgen or BadhiTn 
Bays and Topioal Bemediei. G. M. MacKee and Q. C. 
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Andrews^ call attention to the fact that small doses of 
Boentgfln rays or radioin, combined with topical irritants 
in struigth, may resolt in severe injury. Lai^e, but per- 
fectly Bate, doses of Roen^en rays or radimn, combined 
with mild topical irritants, may give the same result. 
Intensive and reactive irradiation, associated with topical 
irritants in strength, is the combinaticm most likely to 
effect injurious rraolts. 

^persensitiveness is very marked immediately sub- 
seqnent to a single intensive dose of Roentgen rays of 
radium. The return to normal is probably in accord 
with biologic laws ; and, in the absence of viiable reaction 
(erythema) or of permanent injury, the akin will react 
normally to topical remedies in one month. If there has 
been a first degree radiodermatitis, manifested by ery- 
thema, but no permanent injury, the skin is likely to 
remain hypersensitive for one, two or three months after 
the treatment. If there is permanent injury as evidenced 
by telangiectasia, atrophy or scarring, the skin may re- 
main hypersensitive for months and even years. 

Any drug, chemical remedy, or agent that is capable 
of effectit^ an inflammatory reaction in the skin may 
make the latter more sosceptible to irradiation. Chry- 
sarobin, scarlet R, medicinal iodine, mercniy, pyrogallie 
acid, cantharides, resorcin, betanaphthol, tar, iodoform, 
aulphnr, salicylic acid and other remedies of this type 
produce hypersensitiveness of the skin. They cause the 
least trouble when used as powders; they are more po- 
tent in solution; they are most potent in tbe form of 
ointments. 

PreoantioiiB Aj^aiiut Damage to Kadiotheraplst. C. 
Regand* presented the following practical eonelu^ons: 

The accidental absorption, by inhalation, of radium 
emanations is not dangerous except in a confined space. 
The rays of radio-active substances present dangers 
similar to those connected with Roentgen rays. Oper- 
ators and attendants can protect themselves by forming 
the habit of: (1) taking judicious advantage of the law 
of distance (especially through the use of special tongs 
in performing manipulations), and (2) interposii^ be- 
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tween the operator's body and any Bonroe of radiation 
leaden screens several centimeters thick and impervious 
to penetrating rays. 

Time is an important factor. No nnrse should remain 
longer than two months in a radiom service. 

Elaborate rules in connection with this important topic 
are presented in a "Preliminary Beport" by the 
"X-Bay and Badiimi Protection Committee"^ from 
whoee honorary secretaries (Dr. Stanley Melville and 
Professor S. Boss) copies may be bad on application, 
care of Boyal Society of Medicine, 1, Wimpole Street, 
W. 1, London, England. 

Use of Blood Oonnts to Indief^ the Efflduu^ of 
Boeutfren-Bay and Badinm Protection. J. C. MottramB 
suggests that ^ects upon the blood may serve as a guide 
in deciding whether or no the worker is being subject 
to over-expoenre ; or, alternatively, whether or no the 
devices designed for his protection are sufficient. 

Even a single blood examination may give a warning 
of danger, if the count be near the low limit for normals. 
A considerable fall with a sustained low level in the re- 
peated blood examinations of a single individual in- 
dicates that insufficient protection is being provided. If 
several workers in the same department present very low 
counts, this also shows that further protective precau- 
tions are required. In workers using soft Boentgen 
radiation special attention should be paid to the lympho- 
cytes, because these cells are more likely to be affected 
than are the polynndears or red cells. 

BOENTaSNOTHEBAPY 

New RoMitgenotherapy in Oanoer. M. J. Sittenfield* 
describes advances made in Germany daring the last 
year and a half. The technique has undergone great 
changes ; in particular, accurate measurements have been 
established, thus making poaaible exact dosage in car- 
cinoma, sarcoma and benign tumors. These improve- 
ments are obviously due to the construction of more 
powerful Boentgen-ray apparatus, and with it new tubes 

<2) LaBMt June 2S, 1921, and Brit. Med. loar., Inna 2S, 1021. 

(3) Bnt. Hed. JODF., Ant. 20, 1921. 

(4) Jour. Auer. UtH Am'b., Jan. 8, 1931. 
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to accept a hi^h tenmon voltage. While with the older 
machineB it was impossible to obtain sufficient radiation 
to penetrate farther than from 3 to 5 cm. to an appreci- 
able extent, the new type of inductor or transformer 
develops bard rays capable of penetratii^ the entire 
body. Formerly, the greatest intensity obtainable ranged 
from 80,000 to 140,000 volts, whereas the modem Boent- 
gen machine operates with an intensity of from 180,000 
to 220,000 volts. It was found that the bundle of rays 
emitted from a Roentgen-ray tai^et at a certain point 
of filtration effects an even and homogeneous radiation, 
that can not be altered qualitatively by further filtration. 
This point is called the homogeneous point. These are 
the rays now used in the technique of modem roentgeno- 
therapy. 

The determination of the exact dosage was made pos- 
sible by means of delicate instruments of precision, as 
the electroscope of Wulf, and the ionizii^ chamber of 
the new iontoqnantimeter of SziHard. We are now able 
to give a cancer of the uterus, for instance, situated from 
7 to 10 cm. under the surface, 40 per cent, of a lethal 
dose directed from the abdomen. Another 40 per cent, 
can be administered from the back and, if necessary, 
from 10 to 15 per cent, from each side, makii^ a total 
of 100 to 110 per cent, of a skin erythema dose. As it 
has been established that from 85 to 90 per cent, of a 
skin erythema dose will destroy cancer tissue, it is easily 
possible to administer a sufficient and effective amount 
with this techniqne. If, however, the full cancer dose 
has not reached the center of the tumor mass, th«i the 
desired dose can be realized by piecing a snuJl amount 
of radimn in the nterus. The important feature to keep 
in mind is that it is absolntely necessary that every part 
of a cancer of the ntenia, for instance, receive a full 
and lethal dose to bring about the desired result. On 
the other hand, if any part of the tumor has not received 
the full dose, a recurrence is sure to foUow. If the total 
amount absorbed by the tumor is 40 per cent, of a skin 
erythema dose or less, it will stimulate the tumor growth 
instead of destroying it. All parts of the tumor must 
receive the same hom<%eneon8 radiation, and preferably 
in one treatment, which may require ax hours. Another 
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factor of great moment is the preservation of the con- 
nective tissue which is so essential in the reoeasion of a 
tumor. Along Trith this it is important to conjMre the 
adjacent normal tissue, and not to subject the bladder, 
rectum and colon to irreparable damage. Fortunately, 
the bladder and rectum tolerate a dose a trifle h^her 
than the skin; and since the dose for carcinoma is 85 
and that for the skin 100, the correct radiation dose 
allovs enoi^h free play to prevent damage to the bladder 
and rectum. 

With the modem technique the results are ao favorable 
that in Preibui^ no cancer of the uterus has been 
operated on since Jan. 1, 1919. 

Carcinoma of the breast does not adapt itself to the 
same method of radiation as that of the uterus, for in 
the breast the malignant growth is situated only from 
3 to 5 cm. beneath the surface. The tube is put at a 
distance of from 70 to 90 cm. from the E^in ; thus, only 
the hardest and most penetrating rays are used throi^h 
a filter of 0.8 mm. of copper. By increasing the focal 
distance, the time of obtaining an erythma dose is also 
greatly increased ao that nearly nine hours may be re- 
quired. If the patient is restless, morphine or scopola- 
mine is ordered. Whenever there is axillary glandtdar 
involvement roentgenotherapy is preferred to tht knife. 

Throughout virtually all Europe it is the rule to ad- 
minister a preoperative Roraitgen-ray dose to the op- 
erative field, for it has been shown experimentally that 
radiated cancer cells do not grow on transplantation. 

Carcinoma of the prostate is treated like a carcinoma 
of the uterus, with the addition of radium applied by 
rectum. 

The sarcoma dose as a rule is smaller than that of 
carcinoma, namely, from 60 to 70 per cent, that of a 
^in erythema dose. Cases of esteosarcoma, osteomyel- 
itis sinuses and fistulas, and tuberculous joints are 
treated with gratifying results. In uterine myomas the 
entire treatment is effected in one session of from one 
and one-half to two hours. During the treatment exact 
measurements are read from the iontoquantimeter in the 
vagina. The biologic dose for atrophy of the ovaiy is 
from 25 to 30 per cent, of a skin erythema dose. As 
much as 85 per cent, of all fibroids eitjier shrink or dis^ 
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appear entirely, and in virtual^ all cases castration re- 
Bolts. Moreover, malignant d^eneration of fibroids 
offers no contraindication to nuUation, since radiation 
here is jnst as applicable as to any other cancer of the 
utems. 

Ro«ntgeiioth«rapjr of ^i>«ttrophied Tonaili. J. B. 
Murphy, W. D. Witherbee, S. L. Craig, B. G. Hossey 
and E. StnrmB gu^est the possibility of utilizing the 
well-knoim fact that lymphoid tissue is easily destroyed 
by the Roentgen ray for clearing the throat of excess of 
this tissne. In the series reported, only one patient re- 
ceived more than one treatment. With the niildnesH of 
the Boent^n-ray treatment recommended, there is no 
reason why it shonld not be repeated as often as desired, 
nith the proper interval between exposnree. Of thir^- 
ax cases, showing the hemolytic staphylococcus and 
hemolytic streptococcos, thirty patients became free 
from these oi^aninns l^ the fourth week after treat- 
ment. The disappearance of the hemolytic oiganisms of 
the throat, is not attributable to the direct action of the 
Roentgen rays on these organisms; but rather to the 
proper drainage of the crypts as the tonsU tissne 
atrophies. 

Good results are also reported by W. D. Witherbee' 
in about sixty cases with oidy two exposures and a nuud- 
mnm dose of 1% skin units of filtered rays for from 
three to seven minutes, according to the age of the 
patient. 

Boentg«iioth«rapy of Proatatio Hypertropliy. S. 
Stem^ found Boentgen-ray treatment of value in hyper- 
trophy of the prostate. He believes that, by means of 
it, some patients may be saved an operation. However, 
patients advanced to catheter life can only be tem- 
porarily benefited by the treatment. 

CUSIETHERAPT 

Tho Eoonmnioi of Badinm Therapy. Albert Soiland* 
believes that, in view of the large investment required 
for canning on adequate radium treatment, it appears 

(B) JMr. Atom. Hed. Am'd., Jan. 22, 1921, 

(6) New Tprk State Jour, ot Ued.. JBODary, 1921. , . , 

(T) AmcT. Jonr. Roentsecololr, June, 1621. LjDOQIl 

(B) Ud. Review o( Bevlewa, Frtruary, 1921. O 
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ratiraud that there should be established a stabilized fee 
table, Bofficiently comprehensiTe to meet the exigencies 
of pnwsticallr aU radinm work. Such a fee bill, in the 
hands of radiologists in general, \Tould be of inestimable 
value in acting as a guide toward uniformity of prof es- 
uonal radium charges. This would do much good, par- 
ticularly in the ease of migratory patients, who have 
radinm treatment in different cities, the charges for 
which often vary to a d^ree bordering on absurdity. 
For the purpose of presenting tangible figures for dis- 
cnssitm he suggests that, when cireumstances permit, a 
lump sum be charged for the case. In localized or super- 
ficial conditions, where a few well-directed applications 
serve to eradicate the lesion, the chai^ is varied from 
$50 to $200. When, in such ease, one is pinned down 
for a price for a treatment, it is given as from $10 to 
$25 per radium hour, not nulligram hour; that is, ra- 
dium, irrespective of amount, for one hour's application. 
In all non-malignant conditions of the female pelvis, 
where relief can be expected in from three to five ap- 
plications, a flat fee of $250 is entered. If compelled to 
state work at so much a treatment in this class of serv- 
ice, or when more prolonged treatment is necessary, as 
in malignancies, a charge of $1 per milligram of element 
emjdoyed is made, irrespective of time. Thus $25 for 
twenty-five milligrams, $50 for fifty milligrams, would 
be charged. This usually covers the hospital cases, 
where the time of radium contact varies from twelve 
to twenty-four hours. In bladder, prostatic, and rectal 
cases, a ^milar schedule is adhered to, which also serves 
well in eye, mouth, and throat conditions. 

"In all this work, of course, the great human element 
of kindly and wholehearted charity must not be lost 
Eoght of. It is the duty of every one of us to treat, to 
the limit of our capacity, all those who seek our help, 
whether or not they possess sufficient worldly goods for 
adequate remuneration." 

Badhuu Emanation. As physicians in general are 
not famUiar with emanation curietherapy, (the thera- 
peutic use of radium emanation), it might be desirable 
at this point to refer briefly to some of the most salient 
facts in connection with this heavy gas which is spon- 
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taneously and eontiiiiia% given off by radium. The 
change of radinm into this gas oecors independently of 
the pl^neal state or chemical combination of the radinm 
and at sach rate that in 1,780 years one-half of any 
quantity will have become transformed. 

The distingoishing feature of the gas is that it is 
endowed with radio-activity, due to emission chiefly of 
rays anal<%ou8 to the Boraitgen rays. Inasmuch as the 
action <^ radium is due to the giving off of this very 
gas, which in turn produces radiant energy in its dis- 
int^ration, the use of radium emanation is equivalent 
to the use of radinm. The radio-activi^ of the gas is 
due to its breakii^ up to the ultimate form of bdinm, 
which occurs at such a rate that one-half of the radio- 
activity is lost in about four days. 

Like other gases, radium emanation is slightly soluble 
in water, from which it is readily diffused into the air 
when the bottle containing such solution is left open. 
Shaking the water hastens the loss of radium emanation 
into the air. From 10 to 30 per cent, of the emanation 
in solution of water may be lost by pouring it from one 
vessel to another. Boiling such solution drives off ^e 
gas completely. Water may be charged with radium 
emanation by dissolving the gas given off from a solu- 
tion of soluble radium salt such as chloride or bromide, 
or else by submerging the insoluble sulphate in a state 
of minute subdivision into the water to be charged. The 
latter is the simpler and more economic process. Badium 
sulphate contained in porcelain cylinders or porous clay 
plates is employed in such preparations as "Radio- 
Bem" or the "Sauberman Badium Emanation Acti- 
vator." Sueh plates or cylinders can bo employed re- 
peatedly and their use continued indefinitely, as after 
about 1,800 years they will still have half of their ra- 
dium content. 

The amount of radium emanation may be estimated 
with a high decree of accuracy by measurement of the 
rate of disohai^e of an electroscope owing to ionization 
of the air under the influence of the emanation. Of the 
several units employed for this purpose the one that 
deserves oniversal adoption is the eurte, whieh desig- 
nates the quantity of emanation present when 1 gm. of 
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ladhim dement is in eqoilibriiim with its emanaUon. 
For practical pttrposes, this is too large a luit. The 
mJUieurM or 1/1000 evrie ia perhaps the most useful 
Bobdiviaioii of ihia onit. Thxia, the daily administratioii 
of 250 c.e. of radium emanation solution containing 1.5 
mSacuriet to the liter, may be required to obtain r^ults 
in arthritic cases. The microcwriv which is 1/1000 
millicnrie is also sometimes employed in measurements. 
The Mach£ unit is less definite and too small for general 
nse. Approximately 2,700 Machi units are equivalent 
to one mierocvrie at radium emanation. 

laidor F. Shapiro^ suggests, for the purpose of stim- 
ulating the healing of inflammation, the use of eonne 
in 1 per cent, concentration (alcohol must be added to 
about 10 per cent, in order to dissolve the eosine in 
water), tt^ether with the radium emanation, the amount 
of whaeh required to induce luminescence is almost in- 
finitesimal, and therefore not capable of doing harm (on- 
ly a few mUUcuriea). It m^ht be desirable to add 1 per 
cent, of fluorescein to the eosine solution. In view of the 
case reports of the remarkable success of a 1 per cent. 
eosine solution when exposed to light rays, the author 
thinks this aaggested combination of exciting the eosin in 
deep locations by means of radium emanation, should 
find a wide field of application. 

"gj*^^"" Emanation in laxge Dosage in Treabnent of 
Chronic Joint Diseases. Paul Wemei^ reports a series 
of sixty eases of several varieties of chronic joint trouble 
with complete recovery in 6.7 per cent, and marked im- 
provement in 48 per cent., that is, success in the treat- 
ment of at least 55 per cent, of the cases, and slight im- 
provement or no result in 45 per cent, of the cases. 
This, in view of the therapeutically unsatisfactory na- 
ture of these cases, must be looked upon as a good 
showing. 

Werner employed water made radio-active to as high 
a degree as possible and in the lai^est possible dosage. 
Starting witii 1,000 Maeh6 units daily the dose was 
gradually increased to 150,000 to 300,000 and in some 
cases 1,000,000 Msch^ units. Patients received their 

(1) New Tork Ued. Jour., Uucb 16, 1921. 

(2) Thenp. HalbmoiiBtsb., March 16. 1921, ("miol ■ 
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dose in small ^lass tabes of about 20 e.c. capacity, and 
were advised to drink tbis in small quantities during 
the day, and to fill the bottle each time with ordinary 
water and stopper securely so as to avoid as much as 
possible loss of radimn emanation into the air of the 
bottle. The course of treatment lasted five weeks; and 
it has been fonnd advantageous to repeat such courses 
at intervals. Only a few patients showed, after the use 
of large dona, unfavorable reactions, such as headache, 
dizzinesB, and insomnia. The best r^olts were obtained 
in primary chronic pdlyartliritis. In arthritis de- 
formans, on the other himd, while subjective improve- 
ment was obtained from it, no change in the objective 
findings was noted. 

The anthor ascribes the favorable results to the affinity 
of radinm emanation for lipoid tissue, such as the nerv- 
ous system, which renders it eminently analgesic and 
antagonistic to inflammation. The latter action might 
posmbly be assisted by the leukopenia produced by large 
doses. After the emanation has exerted its pain>reliev> 
ing effect, active mobilization of the stiff joint m^ be 
undertaken, 

"Bestitutio ad integrwn" can hardly be expected in 
advanced chronic joint disease by this or any other 
method, but Werner believes that we have in radium 
emanation, when used in sufficiently high dosage, a rem- 
edy which either alone, or in oombination mih other 
treatment, often yields results not obtained in any other 
way. 

Badinm EmaDAtion in the Treatment of GoHar. 
Wallace I. Terry^ su^ests in the treatment of the bad 
risk cases of exophthalmic goiter to introduce radium 
emanation into the substance of the thyroid. Under 
local anestkeua, a spinal puncture needle of small caliber 
is introduced into the thyroid with an emanation tube, 
representing 6 or 7 millicuries loaded in the hollow 
needle. The tube is pushed out of the needle by an 
obturator slightly longer than the hollow needle. This 
procedure is repeated until all the tubes containing ra- 
dium are deposited in various parts of the thyroid gland. 
The emanation thus acts from within the goiter and tends 

(3> Jonr. Amer. Med. Am'n., Jane 25, IMl, CiDOqIc 
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to InaetiTBte it and prepare the patient for operative 
treatment shoold it be deemed advisable. 

It is not expected that this form of radiom treatment 
will supplant l^ationa, but it may soEBciently improve 
the patient after the lapse of from four to ten weelra, for 
partial lobectomies. 

Phototherapy 

Phototherapy in Bachitis. P. Erlaeher* obtained 
' definite improvement and, in most cases, core, as evi- 
denced by monthly comparative roentgenograms in 
forty-six patients ^th rickets, by means of quartz lamp 
therapy. The treatments are given daily, at first five 
minutes' treatment each to the abdomen and back at 
one sitting ; the time was increased later by two minutes 
at each sitting until fifteen minutes each was reached. 
It required usually from forty to sixty sittings. Cor- 
rection of deformities should be taken care of before 
irradiation. 

HEAT 

Heat BayB in Ear Disease. W. Oekin" finds heat rays 
of great value in many varieties of ear disease. While 
discarding the use of the quartz lamp as of little help, 
he employs the "Sollux Lamp," a 600 candle-power 
nitrogen bulb with a tungsten filament yielding a power- 
ful white light which produces a great deal of beat, the 
rays of which are concentrated by means of suitable re- 
fiectors. He administers the treatment at a distance of 
10 em. from the ear for the duration of one hour, at an 
average, usii^ a protective eye glass without steel parts 
as these are liable to become hot and cause burning of 
the skin. In a lai^e number of treatments no damage 
whatever has been produced. The author knows of no 
contraindications to this treatment. 

The efFect of such treatment is a marked hyperemia 
which extoids into the depth and continues for quite a 
time. OeMn knows of no other measures that will pro-. 

(4) wien. Uln. Wochenscbr., Mar 10. 1981. 

(Si Tberaii. Hklbnonatsli., Dec 1, 1920. -. , 
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duce a hyperemia of snch degree. lu a series of fifty 
cases of acute otitis media, he has sneceeded by employ- 
ii^ this treatment twice daily to relieve pain at once, 
to avoid the necessity of incision of the drum head, and 
to redtice the average duration of the disease by at least 
one-third. In acute otitis media with perforation of the 
drnm head an average of ten treatments administered 
once a day (minimum of three and maximum of twenty) 
succeeded in producing complete cure of discharge, the 
pains being relieved with the first treatment. 

Even in five cases of perforation occurring in otitis 
media with beginning mastoiditis, such treatment twice 
daily succeeded in rendering other therapy unneceBsary. 
In two cases of mastoiditis in which operation was re- 
quired, the heat ray treatment proved itself a grateful 
postoperative procedure. 

A marked result was obtained in a case of otohema- 
toma which disappeared after ten irradiations. 

In 100 cases of furunculosis of the external meatus, 
the pain was relieved after the first treatment and in 
one-third of the cases no suppuration occurred, in others 
dischai^ of pus occurred without the necessity of in- 
cision and from two to six treatments were snfQcient to 
effect a cure. 

In all these conditions, the treatment relieves pain, 
increases absorption thus hastening healing and prevent- 
ing suppuration in early cases thus lessening the neces- 
sity of frequency for operative interference. 

[Prolonged very hot irrigation of the ear is also very 
effective in relieving earache ; and, as no other apparatus 
than a fountain syringe is required, it is mudi more 
generally applicable so loi^ as there is no perforation of 
5ie drum head. — Ed.] 

Local Hot Sand Baths. While general hot sand baths 
for adults are too troublesome to be of much practical 
value, partial hot sand baths have advantages over hot 
air baths and mud baths in certain gynecologic cases as 
shown by R. Aschenbach.^ A more intense heat (62' C. ) 
is borne because of the readiness with which perspira- 
tion is absorbed by the sand and Hie heat remains prac- 
tically constant for hours. Thus, a marked flow of 

(T) CentralbL f. Qyiilk., Jnne 20, 1921. u;i,iji.j.)vCt)C)Qle 
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blood to the genital oigans takes place, whereby rapid 
abaorptiou of exudates is effected. 

OLIMATOTHBRAPY 

HeUothenpy in th« Hi^h Alpt. A. BoUier" believes 
that, np to the present, scioice has not yet invented an 
adequate snbstitnte for sunlight ; and that, while helio- 
therapy may be carried out in any place where the sun 
shines, the best results are obtained in high altitudes for 
the following reasons: To reach the sea-level the sun's 
raya have to pass through the whole thickness of the 
atmosphere. In addition to this, over all our big cities 
the air is rich in mists, dust, and mioroorganisms which 
absorb both heat and light-rays in a proportion some- 
times as high as 95 per cent. This absorption not only 
deprives the patient of a large number of useful rays, 
but by beating the air may give the aun-bath a relaxing 
instead of a stimulating effect. At high altitudes, on 
the contrary, the air is transparent, free from solid par- 
ticles, and easily traversed by the sun's rays, which pass 
through without absorption, and warm and inv^orate 
the body of the patient while leaving the air cool and 
fresh. For this reason a much greater intensity of direct 
sunlight can be borne at high ^titades and heliotherapy 
may be practiced in every month of the year. 

Bollier makes a plea for that much ill-used organ, the 
akin. Enropeans, he says, are apt to regard with a com- 
placent superiority the way in which less enlightened 
races maltreat their bodies (s. g., the feet of Chinese 
women), but we ourselves woidd do well to imitate more 
etosely certain less cultivated races with regard to the 
treatment of the *in. By covering the body with 
clothes every one of its functions is interfered with to 
a greater or lesser extent. He has frequently noticed 
that the resistance of a patient against disease is closely 
proportional to his degree of pigmentation, and pig- 
mentation does not take place under clothes. It is a 
well-known fact that cutaneous sensation is much more 
delicate in the uncovered regions of the body; and it is 
equally obvious that clothes, by preventing free evapora- 

(8) iMDcet M»rch IB. 1931. ,-- , 
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tion, interfere vith the excretory functions of the skin. 
The contrast between the tolerance to wide ranges of 
tflmperatTire shown by the face and hands and the ex< 
treme sensitiveness of the rest of the body gives some 
idea of the extant to which disuse atrophy of the heat- 
regulatii^ mechanism has taken place. The increased 
vueularity of the skin produced by the snn 's rays causes 
considerable thickening of the organ itself, and also 
appears to result in an increase of the adipose tissue 
beneath the skin and improved muscular development. 
When these facts are borne in mind the frequent^ quite 
remarkable results obtained by heliotherapy are to a 
large extent explained, as it ia only to be expected that 
the return of these nomerous and important functions 
to the skin would have a most beneficial effect on gmeral 
health. 

The secret of the effect of sun's rays on patholt^o 
processes is that, while highly toxie to microSi^anisms in 
general (and to the tubercle bacillus in particular), the 
solar ra^tions are not only harmless, bnt actually bene-- 
ficial to the cells of h^ber animals. The specific action 
of sunli^t was of great assistance in the treatment of 
suppurating war wounds. The sun appears to increase 
the rate of disintegration of cells d^oaged beyond re- 
pair, while stimulating the activity of the undamaged 
cells. A torpid lesion (such as varicose ulcer) demon* 
stratea particularly well this citatrising action of the 
snn. ^emia and rickets, essentially diseases of de- 
ficient sunlight, are similarly amenable to heliotherapy. 

It is, however, in tuberculosis and especially in the 
surgical varieties (bones, joints, glands, peritoneum, 
etc.), that the action of the sun is seen to its fullest 
extent. The prognosis of surgical tuberculosis is ex- 
ceedingly favorable when the lesion is closed. This can 
hardly be said to be the ease when secondary infection 
with pyogenic organisms — on which the sun has a much 
less specific action — has taken place. Experience with 
cases of this type has made Rollier more than ever in- 
sistent on the necessity of beginning active heliothera- 
peutic and altitude treatment as early as po^ble in all 
cases of surgical tuberculosis. He gives the following 
statistics for osteo-articnlar tuberculosis since 1914. 
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Children Adnlti Total 

Onred 681 (86.6S(>) 1,065(77.2%) 1,748(80.6%) 

ImpTOTed 51 (6.5%) 191(13.8%) 248(11.2%) 

Station«7 43 (5.6%) 104 (7.5%) 147 (6.8%) 

Wone ftud deeeaaed 12 (1.6%) 20 (1.5%) 32 (1.5%) 

787 1^80 2,167 

The cases that remained stationary, or in which the pa- 
tients became worse, or died, nearly all suffered from 
secondary infection (Plates IV to VII). 
KoUier describes his technique as follows : 
"Exposure always b^ins with the feet; the legs, 
Aighs, abdomen, and thorax follow in this order with 
an interval of a varying number of days between each. 
Only a few minutes' exposure is allowed to each part 
on the first day of insolation ; this amount is gradually 
increased until at the end of a period of time, which 
varies with each subject — degree of pigmentation and 
absence of excessive reactions being the criterion — ^the 
patient is able to expose the whole body to the sun for 
several hours daily without any inconvenience either in 
summer or winter. Secondary infection without free 
drainage, pulmonary and abdominal tuberculosis, are 
conditions in which increased caution is necessary. Far 
from contra-indicating heliotherapy, however, they are 
greatly benefited by this form of treatment if properly 
carried out. Plaster apparatus is a great hindrance to 
heliotherapy and is almost invariably discarded, as not 
only does it interfere with the local action of the sun on 
the diseased part, but it also causes muscular atrophy, 
which is a great disadvantage when return of function 
begins, and compares most unfavorably with the thick 
covering of well-developed muscle which is usual vritb 
heliotherapy, and forms an admirable support for a 
weakened vertebral column or joint. These cumbersome 
devices of plaster should be replaced by simple arrange- 
ments of webbing straps which give complete immobiliza- 
tion and adeqnate extension while permitting free access 
of air and sun." 

[For orthopedic technique used for each localization 
the disease, tiie reader desirous of further information 
is retemd to the author's boot, "La Cure de SoteU." 
—Ed.] u;.,.z™»v Google 
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As an adjonct to heliotherai^ tiie woric core is a 
valuable factor. Even in BerioDS cases of tuberculosis 
of the vertebral column, hip or knee, much benefit can 
be derived from such hiuidicrafts as wood-carving, 
weaving, basket-making, metal work, painting on wood, 
toy-malong, etc. Not only does this woi^ cure benefit 
the patients mentally, bnt, by enabling them to continns 
earning their living during treatment, it has in many 
eases made it possible for patients, who would otherw^ 
have left only partially cured owing to financial diffi- 
culties, to continne treatment until cure was complete. 

For maintenance of cure it is obvious that for some 
years at least the patient shoold work in suitable sur- 
roundings. For children an open-air school where sun- 
cure can be continued is the ideal half-way house for 
the convalescent. For adults, agricultural work has an 
admirable effect in consolidating a cure. 

Heliotherapy should also be employed in prophylaxis. 
We now know that surgical as well as puimonary tuber- 
cnlosis is in the great majority of eases secondary to 
infection of the tracheobronchial or mesenteric glands; 
this usually tabes place in childhood, and may remain 
latent for many years, only becoming active when, for 
some reason, the resistance of the body is lowered. For 
these delicate or predisposed children we should apply 
the same treatment as for convaleBcents. They should 
have as much fresh air as possible day and night, with 
plenty of good and simple food, of which fresh farm 
produce forms a laige proportion. School woi± is re- 
duced to a subsidiary position, its object bei^ merely 
to keep the mind in discipline; the use of very light 
folding desks and stools makes it possible for lessons to 
be held in the fields and woods, the ^te being varied 
according to the heat of the day. In summer the chil- 
dren spend the whole day in bathii^ suit ; and even in 
winter clothes can often be dispensed with, at all events 
during rest hours in the solarium. Much attention is 
given to Swedish drill. The results obtained give rea- 
son to believe that in almost every case the disease may 
be completely eradicated before any manifestations take 
place, thus avoidiug much suffering and expense, i 
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Th«npentic Value of Sea Coast OUmate. C. Haber- 
lin* reports resnlts of liis twaity years' ocperience with 
ocean climate in many thousands of patients. 

In bronchial catarrhs, especially in children who are 
^rtremely susceptible to taMng cold, it is the constant 
observation that, in spite of less clothing and liberal ez- 
posnre to the open air, they do not take fresh colds, or 
at most develop a coryza at first, which, however, does 
not go on to bronchitis as it wonld have at home. What 
is s^ more important is the fact that in a oonmderable 
proportion of cases (80 to 90 per cent, among over 5,000 
children), colds and catarrhs did not reappear in the 
ensuing winter and spring; as the parents often said, 
"the children had changed entirely." 

Among 100 patients with asthma, from forty to fifty 
had no attack at the sea coast and from thirty to forty 
were much relieved. However, complete cessation of 
attacks after leaving the se8-«hore is a rarity, occarring 
in scarcely more than 10 per cent., though considerable 
improvement was noted in about 60 per cent., while 30 
per cent, showed no permanent benefit. 

SerofuloQS children with dermatitis, eye, nose, ear 
and throat infiammations, showed improvement in more 
than one-half of the cases. Adenoid v^etations were 
not benefitted by sojourn at the sea-shore, and should be 
removed before the children are sent there. Lymphatic 
glands diminish in ^ze and are cured by sufficiently 
prolonged stay at the sea shore in perhaps 80 per cent, 
of the cases, though the time required may be from 
one-fourth to a whole year. In the treatment of these 
cases direct use of sunshine is of undoubted advantage. 
In chronic bone and joint diseases, the sea-shore is prop- 
erly considered the best climate and cures have been 
secured in approximately 70 per cent, of cases. France 
which has an uninterrupted thermic scale of ceast cli- 
mates has found that the channel coast is the most 
suitable for bone tuberculosis. The sea coast is also very 
beneficial in cases of rickets. 

Regarding the manner in which these effects are 
brought about, Haberlin considers the increased meta- 
bolie activity (2,700 calories per aqoare meter versus 

<8) Ther. Halbmonatoh., Jan. 1, 1921. ("mini ■ 
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1,445 in the city) respotudble for mcreased appetite, gain 
in weight, and increased rate of growth. Retention of 
caiciiiin and phosphorus has been demonstrated as well 
as of nitrogen. The latter is due to growth of muscle, 
which is also demonstrated by increase in the power of 
the right hand after six months' stay at the sea-shore. 
There is an increase in the hemoglobin by 10 per cent. ; 
and, in eases of anemia, by 20 to 30 per cent. The red 
eorpoBcles increase by about one-half million. 

The respiratory passages are favorably influenced by 
the purity and moisture of the atmosphere. In view of 
the fact that breathing of impure air caoses a constric- 
tion of the bronchioles — a defensive mechanism — the 
breathing of sea air gives one the subjective feeling of 
greater ease in breathing, which is specially appreciated 
by the asthmatic. This action may be determined by 
measTirements. Thus it was found that there was an 
average increase of 2 em. in inspiratory excorsion among 
6,000 children. Thrae is also a decrease in expiratory 
collapse of the chest by 0.3 cm. This improvement in 
respiration means improved nutrition for the longs, 
as well as the benefits which improved pulmonary ven- 
tilation give to the circulation as weU as the whole 
system. 

The constant motion of the air at the sea coast is a 
Btimulus to the skin causing an improved perfusion of 
the blood in this organ. This results in a diminution in 
the amount of blood in the internal organs, which means 
a wholesome redistribution of the blood in the sedentary 
town dweller with pale skin, cold bands, cold feet and 
congested internal organs. There is no doubt also that 
an important p^chie influence is shown by improvement 
in the quality of mental work done by the children un- 
der investigation. Clinical results leave no doubt that 
there is an increase in the defensive mechanism of the 
^jrgtem against infection. To obtain all these benefits it 
is of great importance that the patient stay at the sea- 
shore. A very short distance away from the shore there 
are such meteorologic differences as to jeopardize sne- 
cesB. Not every patient is capable of exposing himself 
to the foil action of the sea air without harm, hence 
expert advice is required for best results. t nnulr 
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INTRODUCTION 

During the latter half of 1920 and all of 1921, the 
general health of the people of the United States vas 
good beyond any reasonable expectations in so far as 
we can judge by the death rate. 

Never before in the history of vital statifitics have the 
death rates been so low, particularly if we omit from 
1920 those earlier months during which there were local 
recarrences of influenza. Such low death rates cannot 
continue for many years. Even were ideal health con- 
ditions to prevail such low death rates would shortly 
carry targe groups of the population into age periot^ 
where the death rate is high and will continue to remain 
so for a loi^ time. 

The weekly bulletin of the Census ofSce indicates that 
certain cities have death rates far below even the very 
low average referred to. This is due to large movement 
of population from such cities as the result of business 
conditions. 

The decline iu the death rate from consumption, much 
in evidence in 1920, has continued during 1921. 

It is clear that the predictions of an increase of con- 
sumption in the wake of influenza have not come true. 
The relation between influenza and consumption is not 
understood, but it is signifleant that the latter disease 
has declined so steadily since 1918, a decline which can 
not be wholly explained on the theory that a large pro- 
portion of the consumptives died during the influenza 
epidemic and were buried under death certificates giving 
the pandemic disorder as the cause of death. 

Doubtless this happened in many cases, but by no 
stretch of the imagination can it be said that this ex- 
plains 80 widespread a sequence, and one which shows 
no tendency to let up now that we are In the fourth year 
elapsing since the great epidemic. ,-. , 

235 .,...,t,OOglc 
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There haa been a taamfest, though slight, disposition 
toward an increase in typhoid fever in most sections 
dorii^ 1921 as compared with 1920. One si^gestion is 
that ^e several million soldiera and army attechis are 
lo^g the immunity gained by vaccination during the 
war. This group makes np something like 5 per cent, of 
the total population. These individuals are in the midst 
of the age periods in which typhoid evidence is greatest, 
and it has been from three to six years since they were 
immunized by vaccination. 

Figured on this basis, an increase of typhoid fever of 
less than 5 per cent, as compared with 1917, woold still 
indicate an improvement in so far as other factors in 
typhoid etiology are concerned. 

The volume of laboratory work done on influenza and 
eoryzas during the year has been large. 

The biologic characteristics of the influenza bacillus 
have been especially studied. We know far mote about 
this organism than we did in 1918, The opinion seems 
to be crystallizing that, however much it has to do with 
ordinary eoryzas, it was not the active cause of the in- 
fluenza we had in the great epidemic of 1918. The prin- 
cipal factor in that pandemic was some stiU undiscovered 
organism, though much of the Q'mptomatology and 
other clinical features of the disease as met with were 
due to streptococci, pneumoeocci, influenza bacilli, and 
other complicating organisms. 

As I judge the trend, opinion is crystallizing on about 
that basis. 

It is reasonable to hope that the research work done 
on the bacteriology of the upper air passages in carriers, 
convalescents and persons suffering from coryza, may 
eventually lead to methods of prevention and cure of 
eoryzas, bronchitis, tonsillitis and pneumonia. 

In the control of venereal disease the year has wit- 
nessed no new type of activities. The new dispensaries 
and hospitals have been opened and the work of educat- 
ing the public has gone on. In the State of Pennsyl- 
vania and in Buffalo, New York, there has been some 
effort at medical prophylaxis, but governments, state 
and local, have been hesitant about attemptii^ that part 
of the Army program. 
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In certain sections of the cotmtry the authorities are 
not satisfied with the diphtheria sitoation. The liter- 
atare indicates a great^ broadened interest in tiie 
Schick test and in T-A vaccination. 

As this ifl written, the American Pablic Health A£so- 
eiation has just finished its fiftieth annual meetii^. 

The outstanding feature of this meetii^ was the re- 
ception given the man who, as health commissioner of 
New York City, called together the Cholera Conference, 
oat of which grew the American Fablie Health Associa- 
tion, That man — Stephen Smith — is practically one 
hundred years old. At the banquet given in his honor, 
the other speakers indulged in introspective speeches, 
comparing the present with fifty years ago. 

Stephen Smith made a forward-looking speech. 

He called for a popular recognition of one hundred 
years as the proper span instead of the Psalmist's limit 
of seventy, with an occasicnal permit for eighty. 

Dr. Stephen Smith emphasized the importance of per- 
sonal l^giene. 

Inferentially, he advised the thousand health officials 
present to add personal hygiene to the list of public 
health activities for which they hold themselves re- 
sponsible. W. A. Evans. 



.dbv Google 



.dbv Google 



PREVENTIVE MEDICINE 



MEDICAL ECONOMICS 

WoBUJ Wak and Disease 

Achiewmmte of V. S. Anny Medical D«partiii«iit in 
World War. M. W. Ireland^ gives a review of the 
achievements of the U. S. Army Medical Department in 
the Worid War. The article most be read in ita en- 
tirety to get a comprehenBive review of the problems 
which the Medical Department had to confront, and the 
success that was obtained in carrying it from a stage 
of comparative unpreparednees to the grand scale snch 
as prevailed at the time of the armistice. 

In reference to preventive measures, Qen. Ireland 
states that in this war we first learned to go after the 
Bonrces of disease instead of waitii^ for it, through a 
gradnal realization of the fact that the individual, par- 
ticularly the individual carrier, is more dangerous than 
the disease itself. The isolation of contacts and suspects, 
as well as of carriers, in snch eommnniesble diseases as 
measles, meningitis and influenza, although not a new 
feature in military or civil sanitation, was first carried 
out on a large scale in this war. 

Pnbfio Hulth Problsms in Europe. C. E. A. Wins- 
low^ reports that in the public health field, the menace 
of estensive post-war pestilence has so far been held in 
check. Typhus is still a grave problem in Poland and 
Bussia, and the ease-fatality rate this spring has been 
abnormally high. Neverthdras, it is beUeved that tiiis 
disease is in general under control. 

Mr. Knnd Stouman estimates that in the eleven newly 
formed countries of central Europe the tobercalosis 
death rate for all t^es ranges between 300 and 600 per 

(1) Jont. Amer. Med. An'n^ lUtcb 19, 1821. 

(2) NaUon'B HMlth, June 16, 1921. 
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100,000, which eorreBponds to some 400,000 deaths a 
year. 

The infaDt welfare work which was so stimulated dur- 
ing the war has brought down the infant mortality rate 
for England and Wales to eighty deaths onder one year 
per 1,000 living births for 1920, as against eighty-nine 
for the previous year and 108 for 1913. Campaigns 
against tuberculosis and venereal disease are also being 
developed with remarkable effectiveness, and altogether 
England is probably leading the world in public health 
activities. 

In France, there is unusually active interest in child 
welfare work. 

The American Bed Cross is operating a training school 
in Prague and two trainii^; schools in Poland which, 
with the school in Bucharest, and the projected school 
in Belgrade, are likely to exercise an incalculable in- 
fluence on the development of public health nurdng in 
central and eastern Europe. 

Prof Hsional Lessons of Wortd War Applied to Civil 
Life. Under this caption H. N. W. Gray* ontlmeB the 
public health and medical lessons that may be drawn 
from experiences in the recent world war. He urges 
that the citizen, the civilian worker, be regarded as a 
combatant fighting for the nation's welfare, and that 
this worker should be educated and kept fit for his war- 
fare juat as carefully as the soldier. In certain cm;um- 
stances he may require equally intensive training. 

The civilian must be kept in good health for his work 
in his particular fighting line, whether in the street, 
shop, or factory, and if disease or accident shonld over- 
take him, he must be made fit again to join his unit as 
soon as passible. 

Under stress of war at the front, no post could be 
maintained for long unless good work was done. Here 
is our first lesson. Should not the same rule be applied 
to those in responsible positions, and especially in our 
schools of learning and in our hospitals f 

One of the great developments in connection with the 
medical service of the war was that of "team work." 
The advantages of this were already demonstrated in 

(5) Brit. Med. Joor., Jan. 22. 1921. 
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civil life, notably on a large scale in the Mayo clinic in 
America. 

The most striking phenomenon of tlie var was the va^ 
in which the young man came to the front. As time 
passed, positions of great importance became filled with 
increasing freqnency by yoong men. 

Social Medicine 

Fatare of FrtrBte Medical Practice. Frank Billings" 
is of the opinion that the private practitioner does not 
oeeapy the same position that he formerly enjoyed. 
This, he attributes, in part, to the change in living con- 
ditions of the popolation, and especially to the advances 
made in modem medicine. 

He considers that primarily the correction of ccmdi- 
tions for the improvement of the status of the general 
practitioner implies the relation of the medical profefr< 
sion to the lay public, Billings is of the opinion that 
too often the medical profession is apt to consider itself 
as separate from the public. The fact is that it is only 
a small part of the general public. In round numbers 
there are about 150,W0 licensed physicians in the United 
States, while the population approximates 110,000,000. 
If we are to consider anything which shall be of lastii^ 
benefit to the medical profession, it must afford the lay 
public equal consideration in relief from disease and 
injury. Therefore, in a consideration of the measures 
which must be instituted to improve the status of the 
private practitioner, we must keep in mind the welfare 
of the public. 

As to general remedial measures, such as state med- 
icine, health insurance, health centers and group 
medicine, he states that if the medical profesaon ap- 
proves of the suggestions made for the establishment of 
health centers, we shall have a rational basis and argu- 
ment for more complete organization of the profession. 
These centers will promote tho public welfare, and at 
the same time will provide facilities for the diagnosis 
and treatment of patients by the medical profession, and 
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mil stimulate poBt^radnate stadj and profesaional im- 
provement. 

Bttral Health Centers. V. C. Vaaglian'' states that 
there is at the present time ample jostiflcatioii for both 
the mral phyncian and his patient to demand for them- 
selves better facilities for diagnosis and treatment. He 
is of the opinion that mral health centers, properly 
organized, will solve these problems. Such centers are 
to he established in local districts and, by majority vote 
of the citizens, shall have the right to establish hospitals, 
both general and contagiooa, inclading tuberculosis sana- 
toria. These hospitals are to be well-equipped with 
laboratories and other diagnostic facilities. 

Every l^ally qualified physician in the community 
should have the right to atilize such hospital, its labora- 
tories and its library. The community hospital should 
be a place where each physician in the community can 
find all the facilities necessary to beep himself in the 
front ranks of the profession. In fact, the community 
hospital would serve as a graduate school; specialists 
could be called to the laboratories and to the diagnostic 
rooms and give instruction on all recent advances. For 
instance, the application of the Schick test, and the in- 
ferences to be drawn from the reactions obtained, could 
be demonstrated. 

Vai:^han suggests that preventive and curative medi- 
cine should be combined in the community hospital. 

Such a plan of medical organization, especially in 
rural communities, he thinks is the best possible way 
of placing all physicians on the same level so far as 
opportunity is concerned, and of giving to all citizens 
the benefit of scientific medicine, both preventive and 
curative. 

I^raining of Home Nurses, The successful inaugura- 
tion of a short course in home nursing given in Chicago 
in connection with the Department of Health is reported 
by J. D. Robertson,* The school was opened in 1919 
with a three-fold object in view: First, to provide for 
the expected recurrence of infinenza ; second, to train a 
body of women who would render nursing service at a 



(7) loDr. Amer. Hed. Asa'n., April fl, 1621. 
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wage 'Within tiie means of the aTerage family ; third, to 
popularize prerentive medicine. 

The eourse eousiats of leetores and demonstrationa for 
a period of two months. Each class meets three times 
a we^ for two honrs st a time. One honr of each period 
is devoted to lectures and the other honr to nursing 
demonstrations. There are both afternoon and evening 
classes, in order to enable the housewives of the city to 
select the time of day that is most convenient to them. 

No fee is charged for the course, but a payment of 
five dollars is required to cover the cost of graduation, 
including a certificate and a ^Uabns of the course of 
lectnres. 

Many o£ the graduates do not wish to nnrse outside 
of their own homes, but that makes no difference to a 
health of&cer. If a housewife can nurse her own sick, 
she makes no call upon the nursing supply of the com- 
munity, and her sick are eared for. 

The women who have attended the school average 
around 40 years of age; more than half of them are 
married or widowed. Life itself has taught them how 
to meet family and community problems. They need no 
special training in that matter. They need only a train- 
ii^ in the fundamentals of nursing, and that, Robertson 
contends, they get readily in eight weeks. 

[Up to November 1, 1921, 6,500 women hare been 
graduated from the school. — Ed.] 

PUBLIC HEALTH ADMINISTRATION 

UselesB and TTseful HealOi Activities. L. ^ff. Hutch- 
eroft" says that wbile some of the ordinary activities of 
state and local health departments are of nnqnestionable 
value in conserving the public health, others are rela- 
tively ineffective or actually harmful. It must be ad- 
mitted that a part, and in some instances a considerable 
part of the enei^y of many excellent health departments 
is devoted to combating imaginary dangers or is applied 
to tasks that have only a remote bearing on the public 
health. This condition, as a rule, is not due to igooranee 
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on the part of the health officials but to the pressure of 
public opinion. 

It is surprising how many people still believe that the 
chief function of government in promotii^ health is to 
clean streets, remove garbage, abate nuisances, inspect 
grocei7 stores, meat markets, toilets and other work 
having to do primarily with cleanliness and other con- 
ditions which may interfere with the peace and com- 
fort of the general public. 

Our best sanitary authorities agree that improper gar- 
bage disposal has very little to do with the spread of 
disease in a sewered city, or that typhoid fever, diph- 
theria or other germ diseases are caused by sewer gas, 
tin cans, ashes, decaying vegetables or other waste. It 
often happens that with the beginning of a typhoid 
epidemic ^ovenly methods of handling barmleaa house- 
hold refuse and the proper cleaning of streets and alleys 
are strongly emphasized and public attention is diverted 
from the real causes, such as the water supply, milk 
supply and contact infections. 

The careful supervision of public water supplies is 
necessary to prevent typhoid fever. The milk supply 
must also be given careful attention to prevent scarlet 
fever, typhoid fever, tuberculosis and other milk-borne 
diseases. 

Communicable disease carriers, such as typhoid car- 
riers and diphtheria carriers, are now recognized as im- 
portant agents in the spread of disease. The early de- 
tection, isolation and treatment of carriers must be 
provided for in proper disease control. 

The examination of school children is also very valu- 
able in disclosing physical defects interfering witfi the 
healthy development of the child and also in locating 
disease carriers and mild unreported eases. 

In brief, the measures which Hutehcroft conmders 
vital activities in any health organization are health 
edneation and the proper control of all germ diseases, 

IDnfauQin Otfanization Standards for Health Dqwit- 
meuto. Carroll Foz^o suggests that the appropriation 
neeeesaiy to maintain a minimum health oi^anization 
varies firom 50 cents to $1.00 per capita, per a/nmitn. He 

<10) lour. Amer. Med. im'u.. Sept 18. IBaX 
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thinks that in a city of 10,000 population, 75 cents per 
captia would be snfficient to maintain the miiumnni or- 
ganization. The health officer mwst perform the dntieg 
of baeteriologiHt, epidemiologist, school, milk and food 
inspector, etc. ' <- ^ 

In a city of 25,000 population, 75 cents would hardly 
cover the expense, as a city of that size dould have a 
small isolation ho^itaL In this oi^anization the epi- 
demio)<^;ist performs the dnties of a bacteriologist, and 
he divides the dnties of school inspector and dispensary 
physician with the health officer. 

It will be noted that _no provision is made for the 
collection of garbage and other city wastes^ street olean- 
ii^, etc. These activities can wdl be omitted in eon- 
ndering a health department, as they quite property 
belong to a separate department of the city govermnent. 

Bdle <tf Sanitary Work in H«^th Adminiatntiini. 
W. J. C(Hci says that in the actnal administration of 
sanitary work, one finds that the medical officer of health 
is very much dependent on the good ofBces of his sanitary 
inspector. The sanitary inspector should be eminently 
a practical man and one who is well endowed with tact 
and a pleasant personality, for his is a most difScnlt job. 

Cox holds that bad housing and over-crowding are 
matters at all times deserving the attention of sanitary 
inspectors, for by these conditions the spread of infec- 
tious diseases is favored, and the inconTenience and dis- 
comfort of over-crowding produce a mentality which is 
favorable to the development of minor ailments. 

Rdle of the Isolation Hospital. In a lengthy essay on 
this subject, A. K. Chalmers^ bases his conclusions on 
the study of three diseases, vk.: scarlet fever, diphtheria 
and typhoid fever, in Scotland. He selects these three 
diseases because, while they have a fairly comparable 
isolation rate, their epidemiologic features are frankly 
differ^it. One declines, another moves in wide flnctua- 
tions, a third definitely increases, despite a rapidly in- 
creasing rate of isolation common to ell. 

He tries to determine what features in the natural 
history of scarlet fever and diphtheria are not met by 

(1) Med. Officer, }ui. 2S, lOSl. 

J3) LuiMt Not. 20, 1920. ,-. , 
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iflolation, and sach other prerentive measures as have 

coincided with the redaction of enteric fever. 

In the first decade of notification, the enteric fever 
attack rat« almost doubled itself, being 864 per million 
in 1892 and 1657 in 1898. This latter rate vas repeated 
in 1901, after which it fell rapidly. For the last ten 
years the fall has been rapid and almost continaons, and 
in 1917 the attack rate was only 82. 

The difference between the attack rates at the be- 
ginning and end of the period are sufficiently striking : 
In 1891-95 this rate averaged 1,129 per million; in 
1915-19, 144. In 1891, 60 per c6nt. of the casea were 
removed to hospital; in 1895, 75 per cent. In 1915-19 
it varied between 92 and 97 per cent. In 1910 and 1915 
all the known deaths from the disease occurred in hos- 
pital. It is worthy of note, however, that despite the 
phenomenal decrease in prevalence the ease mortality 
has remained not only high, but is fairly stable. In the 
earlier years it averaged 17, in the later, 18 per cent. 
Prevalence and morbidity are completely unrelated. 

In scarlet fever, by way of contrast, the case mor- 
tality in hospital cases declined from 6 to 2 per cent., 
and in home cases is correspondingly low. Removals to 
hospital rose from 63 to 95 per cent., but the attack rate 
has markedly fluctuated with a tendency towards 
maxima at intervals of seven and ten years. The peaks 
of subsequent years are, however, lower than that of 
1892. Compared with enteric fever, the attack rate is 
always on a high levcL 

Diphtheria, including membranous croup, differed in 
the character of its movement both from enteric and 
from scarlet fever. In the main it rose instead of falling 
like enteric, nor has it any of the short-time but wide 
fluctuations of scarlet fever. It is rather a movement 
of mass which takes about twelve years to complete. In 
Glasgow the isolation rate rose from 16 per cent, in 
1891 to 57 per cent, in 1901 ; 90 per cent, in 1911 ; and 
an average of 93 per cent, in the years 1915-19. On the 
other hand, the fatality rate fell from an average of 
26 per cent, in the years 1891-95, to 16 per cent, ten 
years later, end an average of 11 per cent, in the last 
five years. 

U3«.z™»vCt)Og[C 
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From the figures preseated, Chalmers concludes that 
it TB not isoUUon that has failed, but that oar limited 
knowledge of the causes of spread is as yet unable to 
supplement it by suitable action in other directions. 

GENERAL SANITATION AND HYGIENE 

Atuospbsbio Conditions and VBNnL&TiON 

Effect of Hiffh Wet Bulb Temperature. A. BreinI," 
in an inqniry into certain of the physiologic functions 
of wharf laborers in Townsville, proved that there is a 
general tendency for the rectal temperature to rise and 
remain at a higher level with higher wet bulb readings ; 
it is, however, notewortliy that even when the wet bulb 
temperature reached 30° C, the averages for rectal tem- 
peratures were only between 37.7° and 38.3° C, with 
a TnaTJfniiTn of 38.8° and a minimum of 37.5° C. The 
heat regulating mechanism of the laborer was not 
severely affected and he was still able to miuntain a 
temperature equilibrium, although at a somewhat b^her 
level. 

The average poise rate did not show constant varia- 
tions, perhaps it was d^htly higher on hot d^s. 

The skin shirt temperature did not vary greatly, but 
was much lower in the men working in ttie freezing 
room. 

The average systolic blood-pressure did not present 
constant chaises, although it showed a tendency to fall 
with the progress of the day, concomitant with profuse 
sweating. The diastolic blood-pressure followed closely 
the course of the systolic pressure. 

These observations carried out on a laige scale showed 
that under conditions such as prevail on the wharf in 
Townsville the heat does not affect in a constant manner 
the men working either in the hold of ships or on the 
wharf in the sun, so far as pnlse rate and blood-pressure 
are concerned, but only causes a slight rise in rental tem- 
perature and perhaps in poise rate, which roughly varies 
with the level of the wet bulb reading. 



(S) Med. Jour. AastraUa, AprU 16, 1821. 
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SBdmtrial Fatigne and TratUatioiL The latest re- 
port of the IndiuArial Fat^ne Research Board is re- 
viewed in the British Medical Journal, April 9, 1921. 

The report, which deals with the practical use of the 
katathermometer as an iadicator of atmoBpheric condi- 
tions from a physiologic aspect, is based apou observa- 
tions made ia a tmmber of boot and shoe factories under 
varying conditions, and also, for purpwes of comparison, 
in an aircraft doping room. The katathermometer, it 
will be remembered, was devised by Dr. Leonard Hill 
in the coarse of his researches into the subject of ven- 
tilation. It is designed to measure its own rate of cool- 
ing at a temperature approximately that of the human 
body, and has an alcohol reservoir in the form of a 
cylindrical bulb, a stem graduated in tenths of a degree 
from 95° F. to 100° F., and at the top a small bulb, 
which acts as a safety overflow when the thermometer 
is heated, and readings are taken with the "kata" used 
both as a dry bulb and as a wet bulb thermometer. 

As the rrault of the investigations, which were car- 
ried out first under the direction of Prof, T. Loveda^, 
M. A., and later of Prof. B. L. Collis, M. D., the report 
points out that an atmosphere which will help to Bastain 
physical enei^ should be cool rather than hot, dry 
rather than damp, and there should be brisk air move- 
ment. Neglect of these conditions may cause physical 
disability and inefBciency, 

Examination of summer and winter records taken at 
sev^vl factories suggests that ^^ems of ventilation 
which are adequate in winter can not always insure 
desirable physical conditions under adverse outdoor con- 
ditions in summer. 

An interesting section of the report shows the effect 
of clothing on skin temperatures, and the principle ia 
illustrated that comfort during working hours can be 
enhanced by a more careful choice of clothing. Con- 
versations with operatives showed that the heavy worker 
too often has the idea that profuse perspiration is a 
necessary consequence of his occupation, and he guards 
against chill by wearing heavy woolen garments which 
absorb moisture; but light clothing would be preferable 
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because of its effect in allowing the free circulation of 
air between the garments and the skin. 

What Air Does to 17s. E. Huntington^ says that the 
great principle that should govern our use of the air is 
that of the optimum. The optimum is the most favorable 
condition. 

The chief atmospheric optima relate to (1) tem- 
peratnre; (2) purity; (3) movement; (4) humidity; 
and (5) variability. 

Temperature nndoubtedly comes first on both counts. 
The optimum temperature, taking the average for day 
and night together, is about 64° P. It may vary a little 
for individuals ; age makes some difference ; so does the 
climate in which people have grown up ; and there ap- 
pears to be a slight difference accordii^ to race and 
occnpation. 

This means that in the rooms where people live and 
work the temperature may range up to 68 degrees or 
down to. 60 degrees; it should never, however, remain 
above 68 degrees any longer than is absolutely necessary. 
Higher temperatures impose a strain upon the heart and 
actually raise the temperature of the blood ; their ^ect 
is like that of a mild fever. 

It is well recognized that movement of air is highly 
important. Air that seems qnite impure and foul, or 
that is too hot and moist does less harm when moving 
than does much better air when stationary. One of the 
great reasons why we are behind primitive man in our 
relation to the air is that he was not skillful enough to 
shelter himself from moving air, while we have devel- 
oped the false idea that the air in our houses should be 
almost motionless. 

Moisture in the air is important in three respects: 

1. The human lungs function best and can most easily 
regulate the temperature of the body when the air con- 
tains about 5 grains of water vapor per cubic foot. This 
means a relative humidity of about 100 per cent, at a 
temperature of 56 degrees; about 75 per eent. at 64 
d^reee ; about 65 per eent. at 70 degrees ; and still less 
at higher temperatures. 
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2. Under ordinary conditiona moist sir is leas dosty 
than dry. 

If the air contains the right amount of trater vapor, 
the evaporation from the skin at temperatures of 64 to 
68 degrees is relatively slight, yet, sufficient, and, as a 
eonseqnenee, people feel as warm in a temperature of 
65 degrees withm doors on a winter day as they do 
ordinarily at 70 degrees or more when the air contains 
only about one-fourth as much moistore as it should. 
In the same way, if the air of the right temperature 
contains the right amount of vapor, a gentle movement 
does not chill people as does a aimilar movement of dry 
air. 

Variability of temperature and probably of other con- 
ditions appears to be highly important. So far as exact 
studies have been made, they show that while extreme 
variations may do barm, mild variations are distinctly 
stimulating. 

Other atmospheric conditions^ such as electricity and 
light, also play a part in determining the health of the 
nation. 

State Baperyinon of Municipal Water SappliM. In 
consid^iiig this subject, H. A. Whittaker^ enumerates 
the foUowii^ as some of the most common errors asso- 
ciated with hia work in connection with water supplies 
in Minnesota, 

1. The use of surface waters without treatment. 

2. The use of sorface waters with water-poriflcation 
plants in localities where underground supplies are 
available and would have provided safer water. 

3. The installation of wster-purifieation plants by 
local authorities who have little or no understanding of 
the theoretical or practical side of the treatment, nor 
the difficulties attending the operation of these plants. 

4. The installation of chlorine plants to treat water 
that con not be properly purified with chlorine. 

5. The addition of chlorine to raw water as it enters 
a filtration plant rather than to the efBuent after 
filtration. 

6. The failure to keep on hand duplicate parts of im- 
portant equipment of water-purification plants, espe- 



jDOTul-LAncct, Oct IB, 1920. 



u;.,..s.j»vCt)Og[c 



PRBVfiNTIVE HBDICINB. 251 

cially the parts of chlorine apparatus that are libdy to 
get out of repair. 

7. The installation of by-passes around water-purifica- 
tion plants by which untreated water can be admitted 
into the system without passing through the plant. 

8. The improper operation of water-purification plants 
by unskilled or in^oient operators and without labora- 
tory control. 

9. The location of wells, pumping equipment, exposed 
mains, reservoirs, filters, etc., where they are subject to 
flooding with surface waters. 

10. The constmetion of pits around wells at the sur- 
face in which all or part of the pumping equipment is 
located. This applies especially to drilled wells, 

11. The connection of any part of the water-supply 
system with sewen or drains which would make it pos- 
sible for sewage or surface water to back up into the 
wells, well pits, or storage reservoirs. 

Ohlorination of Drinkln; Water. In a circular 
issued by the Ministry of Health of Great Britain^ some 
essentials for the rapid and efBeient ohlorination of 
drinking water are set forth as follows : 

In order to be sure that all infective oi^anlsms are 
killed, the chloride of lime must be added to the water 
in such quantity that free chlorine will be available to 
the extent of at least one part per million of water. This 
will be effected by the preparation of a solution of chlo- 
ride of lime consisting of one ounce of chloride of lime 
to one quart of water. This will sufiSce to treat 2,000 
gallons of a water which does not contain an excessive 
amount of mineral or organic matter. 

After the addition of the chloride of lime, the water 
should, if practicable, be allowed to stand in an open 
tank for four hours before consumption. If this can 
not be effected the taste may often be removed by the 
addition of a small quantity of permanganate, sufScient 
to produce a very faint pii^ color, whidi fades away in 
from five to fifteen minutes ; or, so far as the chlorine 
taste is concerned, by the addition of a solution of 
sodium thiosnlphate (the hyposulphate of soda used in 
photography) in small quantities. 

(8) LoBcet, Bept 24, IMi. ,-. . 
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In case of a heavily polluted water, the circolar states 
that it is well to make sure that some free chlorine is 
present after the addition of the solution to the water. 
This can be ascertained by the starch and iodide of 
potaasiam test, which is partiealarly sensitive if the 
water is at a low temperatore, the materials for this 
test can be obtained in the form of compressed tablets. 

Dinnfection of Water. W. F. Walker and R. W. 
Pryer* report that when water has been exposed to 
ultra violet rays about 69 per cent, of the rays moat 
eCQeient in bactericidal action are absorbed by it. 
These rays are about the 1860 Augstrom unit group. 
The water becomes radioactive for the time and by 
reason of this quality bacteria in it are destroyed as 
are bacteria added to it for a certain time after the 
exposure. In fact at the end of a two-hour period after 
exposure the number of bacteria per cubic centimeter 
was less in some cases than was the number present in 
freshly exposed water and water one hour after expo- 
sure. G, M. Fair^ is quoted as having found that expo- 
sure to violet rays is more destructive to spores than 
it is to bacteria, by reason of the greater transparency 
of the former. 

New British B«gnlatioiu. Concerning milk announce- 
ment is made^ that the Food Controller, on the advice 
of the Ministry of Health, issues licenses permitting and 
regulating the use of the designations "Grade A (Cer- 
tified) Milk" and "Grade A Milk" in connection with 
the sale of milk produced and handled in accordance 
with prescribed conditions. 

In order that a license to sell milk under the designa- 
tion "Grade A Milk" may be granted, the following 
conditions must be complied with : 

1. Herds must be tuberculin tested. 

2. Farms must score at least 300 out of a muTimiim of 
500 for "equipment" and "methods," of which 250 
must be obtained for "methods." 
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3. The milk most be cooled on the farm and be oon-< 
signed in a sealed container, having a descriptive label. 

"Orade A (Certified) AOLk" is licensed to be sold 
where the foregoing and the following additional re- 
quirements are complied with : 

1. The milk mast be cooled and bottled immediately 
after production in bottles which have been sterilized by 
steam. 

2. Every bottle must be covered with a suitable outer 
cap overlapping the lip of the bottle, and this cap must 
bear the name and address of the producer. 

3. The milk on examination at any time before deliv- 
ery to the consumer must not contain BadUus octi in 
0.1 C.C. (in each of two tubes), or more than 30,000 bac- 
teria per cubic centimeter. 

4. The milk must not be delivered to the consumer 
more than two days after the day of produetion. 

Manural PoUuUon Shown by Anaerobic Spore T«st. 
John Weinzirl' reports further observation on the prasi- 
bility of testing milk for manural pollution by detect- 
ing the presence of anaerobes. He at first called his test 
the"£. sporogenes test." But beii^ convinced now that 
several species of anaerobic bacteria are present in cow 
manure, he has adopted the more accurate designation 
"the anaerobic spore test." 

The test is made as follows : 

From 0.5 to 1 c.c. of melted paraSQne is placed in a 
15 mm. test tube which is plugged with cotton and is 
sterilized either by dry or by moist heat. By means of 
a sterile pipette, 5 e.c. of the milk under test are placed 
in each of five tubes containing parafBne. The tubes 
containing the Ttiillr and paraffine are then placed in the 
Arnold sterilizer and heated to 80° C. for from 10 to 
15 minutes. This treatment melts the paraffine, which 
rises to the surface, where it hardens on cooling and 
forms the anaerobic seal. The heat also expels oxygen 
absorbed by the milk, thns rendering anaerobosis more 
complete. All the v^etative bacteria present in the 
milk are killed by the heat, only the spore forms remain- 
ing. The tubes are then incubated for three days at 37° 
C. If anaerobes are present, gas wUl be form&d, which 
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lifts the paraffine plag in the tabe (Plate IX). Two 
positives out of five tabes condemns the milk as showing 
ezcesdve pollntioa. 

His observations seem to show that the anaerobic 
spore test is far saperior either to the total count or 
visible dirt tests as an indicator of manural pollution in 
milk, and apparently it equals the B. eoli test for this 
purpose. This is true only when the tests are made with 
the advantages eqnal for all of them. The advantages 
are rarely eqnal, however; the total count is subject to 
many disturbing factors, and is quite useless for this 
purpose ; the visible dirt is readily removed by clarifi- 
cation or even careful filtration, thus rendering the test 
well nigh useless; B. coli multiplies in milk unless the 
temperature is held down, bence it may falsely indicate 
pollution ; or it is killed by pasteurization when it fails 
completely. Since the major portion of our milk supply 
is now pasteurized, the anaerobic spore test must be used 
if this product is to be checked for pollution. 

Milk Contamination. S. H. Ayres and P. W. Clem- 
mer* hold that the flndii^ of B. enteridet pj/rogenes in 
ten tub^ each containing 20 c.c. of milk is good evidence 
of contamination with cow manure. The Savage method 
in which ten tubes each containing 2 c.e. of milk are 
used is not satisfactory becanse the quantity used is not 
snfllcient. The Weinzirl method of rating the cleanliness 
of milk by making use of a modified Savage method was 
not found satisfactory. 

This reaction is known as the stormy fermentation. It 
is the phenomenon called putrefaction by the opponents 
of pasteurization who have spoken of it as occxuring 
only in pasteurized milk. Pasteurization does not kill 
this oi^anism and therefore the B. sporogenes test can 
be used to detect the proba"ble contact with cow manure 
regardless of whether the milk has been pasteurized or 
not 

The sporogenes test is not dependable for use with one 
specimen but when applied to a number of samples from 
the same dairy it furnishes a fair criterion as to whether 
the methods employed were dirty or clean. It especially 

(t) BnU. No. »0 D. S. Dept. Agriculture. , - r 
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indicates poUatioii with cow manore or its absence, and 
millting methods which introduce this agent or do not. 

Vm of Dried Hilk. The nse of dried milk in the 
tropics is considered at len^ in a paper by B. J. Black- 
bam." He says that his own ^perience in India and 
daring a vitdt to Ceylon showed that it was admirably 
adapted for the feeding of the youngest infant in the 
tropics. 

He states that the French authorities and most mu- 
nicipal infant-welfare centers have fonnd dried milk of 
q>ecial valne in warm weather. All aathorities have 
agreed that the product is especially adapted for trop- 
ical use. Harston, of Hong-Kong, has emphasized the 
advanti^es of dried milk over condensed milk. 

Temperature Oonteol aa B^ted to InqiTovemeiit of 
Kilk. J. K. W. Eitehen" of East Orange, N. J., in con- 
sidering this subject conclndes that the bad effects pre- 
sumably produced by pasteurization are doe to inherent 
bad qtwlities in milk prior to its heating, and to dis- 
raption flf the proliferated bacteria in tiie milk; and 
that if good milk is heated moderately, no bad effects of 
the heating will be observed. 

In general practice, the nndestroyed reudoes of bac 
teria and spores in milk are allowed to grow because 
of the temperature at which milk is generally held dur- 
ing its distribution; and this is merely due to lack of 
temperature control. 

What new practices then should be adopted T He 
^nke that some day in the distant future all milk will 
be preserved by holding it in insulated containers at 
temperatures sufficiently high to inhibit bacterial activ- 
ity. In some warmer climates, milk is heated twice a 
day to preserve it. But in the present undeveloped stage 
of public intell^ence, it will be better to hold on to 
intensely cold temperatures in controlling ferment 
action in milk, as well as in butter. 

Bating a Milk Supply. The following method of 
evaluation of the Baleigh, N. C, milk supply was used 
as a basiB of publicity by B. S. JDearstyne:^ 

(9) L«BC«t Dec. *, 1S20. 

(i) U#d. R«eatd, Apill 2. 1921. 

i7> Amer. Jour. Pub. Healtii, August, 1«21. ,-- ■ 



PREVENTIVE MEDICrNE. 



Tempontnie 10 

Bqnipment snd methoda of handling 2S 

Emiipment 7 

Hatbods 18 

NntritiTe value 15 

Bntter fat 7 

Solid* not fat 8 

If five orifpn&l packages were collected and the four 
lowest counts averaged 25,000 or leas 40 was allowed. 
For connts of 25,000 to 40,000 36 points; 40,000 to 
60,000, 34 points; 60,000 to 80,000, 32 points; 80,000 
to 100,000, 30 points; 100,000 to 120,000, 28 points; 
120,000 to 140,000, 26 points; 140,000 to 160,000, 24 
points ; 160,000 to 180,000, 22 points ; 180,000 to 200,000, 
22 points; over 200,000, 10 points. 

If four packages were cidtured and the three lowest 
coTints averaged 25,000 or less the allowance is 40 points : 
25,000 to 40,000, 35 points; 40,000 to 60,000, 33 pointsi 
60,000 to 80,000, 31 points; 80,000 to 100,000, 29 points; 
100,000 to 120,000, 27 points; 120,000 to 140,000, 25 
points; 140,000 to 160,000, 23 points; 160,000 to 180,000, 
21 points; 180,000 to 200,000, 19 points; over 200,000, 
10 points. 

If only three packages are taken and plated use counts 
of all three and rate as on hasis of five packages taken. 

Score sediment as recommended in standard methods 
of milk anal^is ; To score perfect or 10 on temperature 
the milk must he delivered at 50° or under. Dednct 0.5 
for every degree above 50. 

In rating butter fat deduct 0.3 for every 0.1 of 1 per 
cent, below 4 per cent. 

In rating solids not fat deduct 0.3 of 1 point for every 
1 per cent, below 9 per cent. 

In rating pasteurized milk, sanitary quality is given 
70 points, of whidi bacterial count is 50 and equipment 
and methods 15, divided between equipment 5 and 
methods 10. 

On other points the values are the same as those given 
raw milk. The ratings for bacterial counts is as follows : 
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Average of 15,000 or less 50 points; 15,000 to 25,000, 
46 points; 25,000 to 40,000, 42 pointB; 40,000 to 60,000, 
38 points; 60,000 to 80,000, 34 points; 80,000 to 100,000, 
30 points; over 100,000, 20 points. 

If e^ht specimens are taken the average of six lowest 
is to be tafaen ; if six or seven, the average of five lowest ; 
if five specimens, average of four lowest; if less than 
five, average of i^. 

[This method of rating like alt other ratlag methods 
attempts to put on a rating basis by arbitrary methods 
subjects that can not be so translated with aecm-acy. 
In spite of this shortcoming, well-thought-out rating 
methods do good in that they stimulate competition. 
Dearstyne's rating of pasteurized milk as compared with 
raw milk could be interpreted as favoring either accord- 
ing as one detail or another was taken into considera- 
tion. In that it says that bacterial count is 70 per cent. 
of the whole in importance in pasteurized milk and 60 
per cent, in raw milk it reverses the true relations. Since 
raw milk is more liable to produce pathogenic bacteria 
its count should be given the rating of 70 for approxi- 
mate perfection. 

In tiiose places where 3 per cent, is the legal bntter fat 
percentage it would seem that 1 point out of a possible 4 
is not enough for a milk which conforms to law. — ^E».] 

Food Inspection 

Examination of Food Handlers for Tubenmlosis. 
M. J. Fine^ says that the efforts and expenditures in 
instituting such a system are vastly repaid by the results 
obtained. The city profits by luniting the spread of 
communicable disease and by detecting early and ad- 
vanced cases of tuberculosis, many of which would have 
been discovered through no other source. The employe 
or food handler gains by an early diagnosis or knowl- 
edge of a condition present and, consequently, can re- 
sort to early treatment provided to restore him to health. 
The public at large benefits by the knowledge that food 
is being handled by individuals unable to disseminate 
any disease by contact. 

(1) Ifodeni Ued., Uarch, 1921. U3mz™.)vCjt)Ogle 
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He reports 2,215 examinations made by the Depart- 
ment of Health, Newark, N. J., and 407 made by private 
physicians, or a total of 2,622. Of this number, 412 
were snspected of having tuberculosia. Fonr were sus- 
pected by outside physicians. Fine points out that ex- 
aminations are not readily submitted to and that difB- 
eolty is experienced in obtaining specimens of sputum. 

Twenty-six eases of tuberculosis were diagnosed among 
the 282 submitting to re-examination. 

Fine concludes that examination of food handlers for 
tuberculosis should be compulsory. 

Bacterial Counts from Uadune and Hand-Washed 
Dishes. R. S. DearatjTie' points out that one of the 
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most potent sources of danger from the standpoint of 
sanitation in restaurant inspection is the matter of 
cleaning and handling dishes and utensils. 

To determine what factors such dishes were in the 
spread of contagious diseases, he conducted a series of 
experiments to determine the degree of bacterial con- 
tamination remaining on dishes snd utensils after va- 
rious kinds of washing. 

The germs left were washed or rinsed off into 100 e,c, 
(9) Pnb. Htalth Rep.. June 10, 1921, u;iiiji.jr)vGt)OQ[c 
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sterile water dilations and plated in agar and coonts 
read at the end of 48 hours' incubation at 37^" C. 

Figure 22 is a graphic representation of the avon^e 
relative difference in bacterial count between machine 
and band-washed dishes, from a nnmerical standpoint. 

«Ta»ihihig for SpoTM B. BotuUnu. K. F. Meyer 
and J. G. Ge^er* consider that examination of the 
stools of persons suffering from botulism for spores of 
B. bfftvlmus is a valuable clinical diagnostic procedure. 
In botuliBm there is constipation due to' inhibition of 
intestinal movement. This permits the retention of the 
bacillns. It is even possible that it may establish itself 
at least briefly in the intestine and continue to secrete 
poison. However, most observations indicate that the 
bacillus can be found only in that part of the intestinal 
content which represents the poisonous meal. The in- 
vestigators recovered the organisms from the intestines 
and some of the other organs in individuals poisoned by 
eatii^ some canned olive relish, by eating canned beets, 
and in two oases poisoned by eating canned spinach. 

Oyston in Balatloii to Pollnted Waten. Accordiug 
to T. C. Nelson" the oyster crop of the United States 
is sold for $15,000,000 a year. This is equal to 400,000 
beeves. This crop is seriously threatened. For five 
years there has been no oyster seeding in the waters of 
Bhode Island, Connecticut and New York. If this con- 
tinues a year or two more there will be no oysters pro- 
duced in these waters. The oyster beds of New Jersey, 
Delaware, New York and the states south of there are 
not seriously threatened as yet. 

Six hoars after oyster eggs are fertilized they hatch 
into free swimming larvae. These move about in the 
water principally just below the surface for from four- 
teen to sixteen d^s according to the temperature of 
the waters. When two days old the larva devdops two 
diells from which the swimming velum protrudes. At 
the end of the free swimming period, the young ojrster 
attaches itself to something after which it remains fixed 
in its location, but feeding and growing by reason of 
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food and oxygen which it abstracts from the water which 
flows tlirough its shell and into its organs. 

The very great increase of pollntion poured into the 
waters of the oyster beds daring recent years has been 
a great menace to the oyster crop. In some instances 
the chemicals poured in have killed the oysters by chem- 
ical action. Acids and alkalies are x)articiLlarly harm- 
ful. Minerals are sometimes carried long distances. 
Oysters containing front ten to twenty times the normal 
proportions of copper have been fonnd long distances 
from where copper pollntion had taken place. 

Oiling of the waters kills the oyster larvae which swim 
just below the surface and also kills the vegetable and 
animal life on which oysters feed. If the amount of 
sewage in water is excessive it uses up the available 
oxygen and thus suffocates the oysters and also suffo- 
cates the life on which the oy«ters depend. 

What is called the biologic machine in waters is a 
complicated meehamsm. The sewage and the soil con- 
tribute nitn^en and oi^anic matter, Vegetable life 
builds this to higher forms. Animals feed on this and 
h^her ftTiinn^lf; feed on them. Once a b'Tik in this chain 
is broken the entire chain will go to pieces. Throngh the 
loss of oysters and other water-produced food this may 
be a source of great waste. Nelson says that the very 
great pollution by sewage and trade wastes of tidal 
waters on the Northern Atlantic seaboard is cradling 
this section in a septic tank and this in from ten to fif- 
teen years will be a hoge menace to the public health 
unless something to correct it is done. 

Evaporating Fruits and V^:etable8, W. V. Cruess' 
reports an investigation of methods of evaporating fruits 
and v^etables and the products both when sun dryir^ 
and artificial heat drying were employed. 

Grapes can be satisfactorily dried either by exptmure 
to son or by evaporation with hot air. The grapes are 
dipped in one-half ounce of 1 per cent, solution of lye 
at 100° G. for 5 seconds and then rinsed in water. Sul- 
phuring for one-half hour is used for white grapes but 
not for red or black where evaporation is to be done. 



(2) Ain«r. 3out. Pab. Healtb, lannaT;, 1931. 
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It i3 continiied for three hours if son drying is to be 
employed. 

Apricotft preserved by eTaporation were saperior to 
the sun-dried product. Evaporated pears were Buperirar 
to sun-dried pears in flavor and cooking quality but 
were inferior in appearance. The fruit is snlphnred and 
dried in hot air with a htunidity of 40. 

Pe&chee are lye peeled and evaporated in hot air with 
a humidity of 25. The product was superior to the son- 
dried product. 

Evaporated prunes were superior to sun-dried in ap- 
pearance and flavor. 

Figs should be allowed to dry partial^ on the tree 
and the process continued by evaporation. 

Berries, bananas and apples are successfully evapo- 
rated. 

Vegetables, with the exception of asparagus and tonLa.> 
toes, are successfully evaporated. The product is mneh 
superior to the sun-dried product in appearance, flavor 
and cooking qualities. Blanching in water or steam is 
preferable to sulphuring. Evaporated vegetables must 
contain less than 22 per cent, moisture to beep them 
from fermenting or developing molds. The beet mois- 
ture content is 8 per cent. 

Evaporated vegetables must be marketed in her- 
metically sealed containers. The best method of pre- 
venting the development of insects is to heat to 140° 
F. and to seal hermetically while the product is hot. 
GmesB holds that canning vegetables is an unjustifled 
waste of tin and metal, and causes unjustified expense 
for transportation and other handling. 

CHILD HYGIENE 

Vatoe and Interpretation of Fliyrical Heanmmwtv. 

Of recent years two particular met2iods of measnrement, 
devised to assist in the assessment of physical condition, 
have been developed by medical physiolc^:ists ; (a) The 
comparison of the vital capacity with the dimensions of 
the body devised by Professor Qeoi^es Dreyer; (6) the 
measurements of expiratory force and breatii-holding as 
su^ested by ■Wing-Commander Martin FlackCioo'^e 
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C. B. Hesld and B. Tliomfiou,^ after a study of tliese 
testa in about 124 cases examined by the same Instra- 
ments and the same examiners, conclude that the results 
show satisfactory evidence of the value of both the 
fibck and Dreyer tests. It is not to be expected that in 
80 complex a mechanism as the human body simple and 
direct mathematical correlation of divers measurements 
can be obtained. The graphical method of correlation 
that the writers put forward for the Plack and Sr^er 
tests is almost incapable of formulative expression; it 
forms a modification of methods well known in thermo- 
dynamics and .other branches of engineering. The 
writers believe that the application of these methods to 
anthropometry is new; th,ey believe them capable of 
great extension, and that there is even some hope of 
obtaining them as useful efficiency factors for aU the 
principal systems of the human body. 

Hiitritioiiat Work in Sdioola. Katherine B. Bich* in 
two papers soma up her studies of nutritional work in 
connection with 494 children in eight Chicago public 
aefaools. 

Fifty per cent, of the school children who were 
weigheid and measured were found to be below normal 
in height and weight for age, or in weight for height. 
She tMnks these figures would approximate the findings 
in oUier localities, in all probability. 

The work indicates that the undernourished children 
may be divided into three groups: (1) infants and 
young children up to the age of six years; (2) children 
from 6 to 13 years, and (3) boys and girls from 13 
Uirough the period of high school education. 

The bandluig of the first two groups is an expensive 
undertaking, requirii^ the absolute cooperation of the 
parents, and consequently many visits of a capable 
woi^r. Organizations outside the school system seem 
heat able to cope with these groups. The third group, 
on the contrary, is controlled almost exclusively through 
the proper presentation of the problem to the individual 
student, and through his own interested effort to be- 
come both physically and mentally fit. It is largdy a 

t e, 1930. 

■. H«d. AMli., Not. 2T, leao, and April », 1921. 
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question of psychology, and presents a great oppoitanity 
for character building. 

The nntritiorial worker has litUe effort to expend in 
reaching parents, as the children prefer to conader it 
their owii business — their first real "job" in life — and 
get the cooperation at home when they feel the need 
of it. 

Effect of Diet on Development of Teeth and Jam. 
May Mellanby* reports the results of experiments on 
puppies. To the basal diet, eouEdsting of skim milk, 
yeast, orange juice, white bread, sodium chloride, and 
sometimes lean meat, were added the substances tested 
on the two groups. 

When cod-liTer oil, whole milk, butter, animal fats, 
except lard, some vegetable oils and e^ yolk were added 
to the diet the puppies generally developed beautifnl 
teeth and normal jaws. 

On the other hand, when linseed oil, babaasn oil, some 
other v^etable oils, extra separated milk, lard, sugar, 
rice, oatmeal or egg whites were added, defects of the 
jaws and dentition resulted. 

The findings suggest to the author that a vitamine, 
either identical with fat-soluble A, or having a some- 
what similar distribution, normally controls ci^cificstion 
processes in the teeth and jaws, the results of its ab- 
sence being defective calcification. 

School Oiditbafanic Work. N. B. Harman" holds that 
an educated and observant teacher is the first line of 
defense in protectii^ the child from the stiain arising 
out of its irdierent disabilities. 

There appears to be no reason why an initial test of 
vision should not be done by the teachers ; it would give 
them a knowledge of their charges that tiiey would not 
otherwise obtain, and it would accentuate Uieir interest 
in the conservation of child sight. It is likely that an 
educational arrangement based on a real knowledge of 
the condition of the children's eyes and the correction 
of the gross defects at an early e^e would tend to check 
the onset of much of the myopia developing in later 
years. Many of the defects found are not completely 



(4) U«d. Ofleer, lb7 2S, 1921. 
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Biueeptible to full correction, and the remouung defect 
may be one that requires special arrangements for the 
satufactory education of the child. 

About 2 per cent, of ciiildren in the schools suffer f ronL 
blepharitis and conjunctivitis. In numy of these the 
need is for r^olar and ef&cient cleansing. 

The care of spectacles may be materially advanced by 
a routiiie parade of all cbibLren Trearing them, at stated 
intervals. 

There are a number of children, averaging about 2 
per 1,000 of the school population, -whoee vi^on is too 
bad for them to take advantage of the ordinary cur- 
ricolam. 

Mental Health of Children. Glenn E. Myers« con- 
cludes that the importance of heredity lies chi^y in a 
good pli^oal condition, and in a normal capacity for 
iatelligencei mental instability of the parents need not 
continue in the child if the environment ia good from 
time of birdi. By good environment Myers means not 
only proper food and cleanliness, but more specifically 
the attitude of the parents and other near rdatives in 
relation to the child. The most desirable type of per- 
sonality is the "open make-up." The only child, or 
the Bi(^y child, is especially prone to the "shut-in" 
lype of make-up, because its parents are apt to give it 
too much love, attention and indulgence, at the same 
time keeping it too much away from contact with the 
world, and thereby rendering it tender and unfit, and 
interfering with the full development of the personal- 
ity. Such a child is liable to form too strong an attach- 
ment to a parent, which engenders a poor adaptation to 
sex, and directly affects its future happiness and effi- 
ciency and its usefulness to society. It should be per- 
mitted to spend most of its time with other children, 
of its own age, and of both sexes. Through such asso- 
ciation the child develops instincts and acquires good 
habits, which will make him a happy man and a useful 
citizen. 

Questions about sex should be truthfully answered, 
wilitont postponement, but telling each time enough to 
satisfy and to insure a return to the same source for 
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further information. Masturbation is to be regarded 
as a normal phase o£ Bexoal development, bat becomes 
abnormal when it persists, as a preferable form of 
sexual gratification, after a time when sexual interest 
should be transferred to the opposite sex. The child 
should not be allowed to believe that masturbation will 
lead to insanity. Traits known as "gentle" depend 
mainly upon the conduct of the parents in the presence 
of the duld, therefore, the parents should conmtently 
set the example before the diild, of what they are or wish 
to be. 

The basis of the entire future jtersonalify is formed 
in infamy and early childhood, and during these years 
the best effort should be made by the parents to furnish 
the proper environment. The development of the make- 
up ^oidd be closely followed in order to determine what 
trend the child's abilities take, and to educate him aloi^ 
that line. 

Belatton of H<Mq>ttal Servloe to the Child. In an 
essay on the subject, Henry D. Chapin'' states that hos- 
pital social service ^onld find both its best inspiration 
and highest development in the case of the child. Chil- 
dren, and especiaUy infants, do not respond well to 
prolonged hospital care. As soon as acute ^ymptoma 
of disease have passed they should be discharged. After 
many years of observation within and without the hoai 
pital he believes that a great number of cases of illnesa 
in yonng children can be treated better at home, if 
proper nnrsii^ is procurable. 

We must not overlook the educational value to the 
home of good nursing service, as the mother can leam 
much as to the future care and nnising of her family 
from these visits. In this way, it is possible to raise the 
whole standard of living. If every iirfants' or children 's 
hospital would thus reduce its inside work to a com- 
paratively small unit, retaining its full medical and 
nursing staff to operate largely in the homes that Hupply 
the hospital, the best and most far-reaching results would 
be obtained, with the least expense. 

Tigroid Enlaisrement In School OhUdren. Heibert 
Sheasby" reports that in Cardiff, of the 12,013 children 

<T) Joor, Xmar. Ued. An's.. Jul; S3. 1921. C.OOQle 
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ezamiited sixty-WTen were fomid to have w^-marked 
^at^ement of the gland, i. e., 0.55 per cent. This fig- 
ore compares favorably with those publi^ed by other 
school medical inspectors where records have been kept. 
For example: 

Leieester (IBIS) 1.8 per cent. 

Derby (1918) 1.7 per cent. 

Northampton 0.53 per cent. 

Qiethire 8.0 per cent. 

Bath (1918-1019) 1.0 per cent. 

Of the twenty-three goitrous children treated, all can 
be said to have benefited. The earlier the case, the more 
mailed the improvement, that is when treatment is given 
before fibrosis and cystic changes have supervened. 

Incidence of Ooiter in Wisconsin. R. C. Blankinship" 
reports that examinations of 13,796 entering students 
at the University of "Wisconsin, covering the years 1910 
to 1917, inclusive, showed demonstrable thyroid enlarge- 
ment in 3,874 cases, or 28 per cent., and exophthalmic 
goiter in ninety-three cases, or 0.6 per cent. Of the total 
number (13,796) examined about 70 per cent, were from 
Wisconsin, 20 per cent, from neighboring states, and 
the remainder from more distant states and foreign 
countries. 

Age and sex incidence was ai follows : 

Male- 
Simple nndassified enlargement 21.9 percent. 

Eixophthalmic 29 per cent. 

Female — 

Simple nnclaiiifled enlargement 41. per cent. 

Exophthalmic 1.2 per cent. 

Avenge combined age: 19.9 years. 

Mortality statistics show that the avert^e death rate 
in Wisconsin for the past five years from goiter is 2.4 
per 100,000, while that for the entire United States for 
the corresponding time is 1.6 per 100,000. 

From an intensive study of 300 cases of mmple goiter, 
selected from the student examinations made in the fall 
of two different academic years, 1917 and 1918, the fol- 
lowing interesting ofaaervatitais were made : 



Wll. Hcd. Joar., April, 1921. 



u;.,..s.j»vCt)Og[c 



PREVENTIVE MEDICINE. 267 

Some abnormality of the upper respiratory tract or 
teeth was noted in 95.6 per cent. 

Thirty-aeven girls and nine boys, a total of 15.3 per 
cent., for one reason or another, were unable to carry 
on the prescribed course in physical training at the nni- 
versity. While the aetoal morbidity in terms of days 
lost has not been ealcolated for this group, it is obviously 
a great deal in excess of that observed for the entire 
student body. 

Frevuition of Simple Goiter. In 1917 David Marine 
and 0. P. Kimball^ began their work of preventing 
goiter in the school population of Akron, Ohio. The 
method consisted in the administration of 2 gm. of 
sodium iodide in 0.2 gm. doses, distributed over a period 
of two weeks, and repeated each autumn and ^ring. 
They say that the amount of iodine given is excessive 
and far beyond the needs of the individual or of the 
ability of the thyroid to utilize and store it. One gram 
distributed over a longer period would be better. 

The results of two and one-half years' observations on 
school girls in Akron are as follows : 

Of 2,190 pupils taking 2 gm. of sodium iodide twice 
yearly, only five have developed enlargement of the thy- 
roid ; while of 2,305 pupils not taking the prophylactic, 
495 have developed thyroid enlargement. Of 1,182 pu- 
pils with thyroid enlargement at the first examination 
who took the prophylactic, 773 thyroids have decreased in 
size; while of 1,048 pupils with thyroid enlai^ement at 
the first examination who did not take the prophylactic, 
145 thyroids have decreased in size. These figures dem- 
onstrate in a striking manner both the preventive and 
the curative effects. 

The authors found that the dangers of giving iodine, 
in the amounts indicated, to children and adolescents 
are negligible. Exophthalmic goiter and iodism are the 
two important conditions to be looked for. They are of 
the opinion that most of the untoward effects recorded 
are due to the excessive doses employed. 

Importance of Focal Infection. F. H. Wetmore^ is 
of the opinion that much, attention should be given in 
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school medical inspection to the detection of sources of 
focal infection. He states that at the Forsythe Dental 
Infirmary 40,000 abscessed teeth were foond in 50,000 
children examined. 

Greatly enlarged tonsils and adenoids in the child 
should he removed so that the ainnsea may be better 
drained, and he less likely to become diseased. 

He says that C. K. P. Henry' claims that after the 
correction of dental defects many tonsils r^ain their 
physiologic function, and become a dam instead of a 
sieve for bacteria. 

Von Pirqoet Syston of Nutrition. During the war 
von Pirqnet, of Vienna, and his assistants, in attranpt- 
ii^ to solve the problems of nutrition resnlting from 
the shortage of food supplies, -worked ont a system of 
feeding which has since attracted considerable attention. 

An important feature of the system is the snhstitation 
of the "nem" as a unit of food value for the calory. 
The "nem" represents the food value of one gram of 
mother's milk, containing 1.7 per cent, proteid, 3.7 per 
cent, fat, and 6.7 per cent, carbohydrate. 

The "nem" values of various foods as determined by 
von Pirquet are given by him in his Syttem der Ermth- 
rung, published in 1919, together with a discussion of 
nutritional standards and their application to feeding 
methods. These standards and methods are all based 
on strict mathematical formulas, are an important part 
of the system, and are fully as essential as the new unit 
of food value, namely the "nem." 

Mayerhofer and von Pirqnet in 1920 published an 
excellent epitome, wherein the various details of the 
system and their application are described by them and 
their assistants. The essential facts and meUiods of the 
von Pirquet system are summarized by W. E. Carter* 
as follows: 

Von Pirqnet believes that the sitting height is a basis 
for the more accurate estimation of the nutritional state 
than is the standing he^ht. It was demonstrated that 
the cube of the sitting height in centimeters is approxi- 
mately ten times the weight in grama, of the normal 
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person. With this formula in mind, it becomes ea^ 
to Gompote the nutritional state in percentages, •vrhea 
the sitting height and the weight are known. The for- 
mula would read: 



Sitting helgbt 

It is obvious from this formula that if the weight is 
lower, the percentage of nutrition (pelidisi) woidd be 
lower; and if the utting height were higher, the per- 
centage of nutrition likewise would be lower. In order 
to mf&e a convenient term to designate this percentage 
of nutrition, von Pirquet coined the word "peUdigi" 
{ponduB, decies, linear, d^ivided by fitting height). 

In actual practice the pelidisi of a well-nourished, nor- 
mal child IB very close to 100 per cent. An obese child 
may go up to 110 per cent. Thin children run between 
88 and 94 per cent. 

In order to verify the accuracy of the pelidisi, von 
Pirquet standardized the method of physical examina- 
tion of the child. He classified the results of the ^• 
aminations under four headings — sanguis (blood), cras- 
situdo (fat), turgor and mwscularis. He chose the vowel 
a to indicate normality, and e, i, o, u as symbols to 
designate the degree of deviation of these tissues above 
or below normal. In this way a new word was evolved, 
one that would represent the physical status of the 
child. Eventually "sacratama" came to mean the 
physical rumination. 

TABLE 1. iSAOEATAMA 

Sangoia CraMitudo Tnigor Mucularia 
(blood) (fat) (water) (mosele) 
i Si cri tt mi Qreatly inereawd 
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Further, to simplify the formula (it is sometimeB dif- 
fieolt to remember irithoot conraltii^ the chart what 
"so-cre-to-ma" for example, means), an index was 
formulated: 3-2-1-0. To iUnstrate: If a child were 
slightly anemic and moderately thin, bttt of ^ood tni^r 
and moBcIe tone, his classification would be "so-cro-ta- 
ma." It is apparent that there are two points off nor- 
mal, so a circle is thrown around the 2. If, on the other 
hand, he were particularly well muscled and he were 
claseofied "so-cro-ta-me," he would have two points 
below normal and one point above ; the difference would 
be 1, and a circle would be thrown around this number. 

It is a common observation that there is a direct re- 
lationship between the pelidisi and the sacratama. 
When the pelidisi is around 90 per cent, the sacratama 
is likely to be three points off normal ; if the pelidisi ia 
near 95 per cent, the sacratama will probably be one 
or two points off normal. A normal pelidis ^most in- 
variably accompanies a normal sacratama. 

Von Pirquet felt that the calorie, which is a unit of 
measure best adapted to the reqoirements of the physi- 
cist and the engineer, does not meet the practical needs 
of the physician and dietitian. In plaee of the calorie, 
Pirquet prefers a nutritional unit based on the food 
value of 1 C.C. of milk. This unit he calls a "nem" 
(»utrition-«lement-miIk) . 

Yon Pirquet believes that there is a direct relationship 
between the food requirements of the individual and 
the "absorptive surface" of the alimentary canaL He 
demonstrated that the measure of this "alaorptive sur- 
face " in square centimeters is equal to the figure ar- 
rived at by sqaarir^ his sitting height. Thus, a child 
with a sitting height of 50 cm. would have an absorptive 
surface of 2,500 square centimeters. It was further 
observed that, in twenty-four hours, this absorptive sur« 
face could not utilize more than 1 c.c. of milk or its 
equivalent in other food, for each square centimetw of 
its surface. Although the child in question could absorb 
a "maximum" quantity of 2,500 ce. of milk (2,500 
nem) , or its equivalent in other food, the constant take 
of so much would tend to overtax the digestiTe system; 
,„.,,,Cc)()gle 
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30 that a lesser or "optimnm" amount of food would 
be desirable. 

He aLso estimated the needs of the individnal for basal 
metabolism which is, of course, an irredneible "mini- 
mum," as three-tenths of the "mazimmu." The author 
of the system insiBts that the growing indiTidnal needs 
one-tenth of the calculated "mazimum" for porpoaes 
of growth ; that he nmst have another tenth for the main- 
tenance of his reserves of body fat ; that he requires still 
another tenth to meet the demand of moderate exercise 
and a further tenth if he is one whose activity is un- 
nsnal. The sum of these fractions provides the phyncian 
with a basis for calculating the nutritive needs of the 
child and for writing his prescription. For example, 
the prescription would read, 0.5, 0.6, 0.7 or, unusual 
eases, 0.8. For these figures, Pirqnet has given tbe 
name "decinenudqua" (written DnSq). 

The dispensing of this prescription becomes simplicity 
itself. The dietitian or nurse takes the sittiog height 
of the child, squares it, and in this manner arrives at 
a figure that is identical with the number of square 
centimeters of "absorptive surface" of the individual's 
intestinal canal; it will be remembered that this figure 
also represents the muTnTnuTt] amount of food in nem, 
utilizable by the intestinal canal ; and that to administer 
this "maximum" amount would derange the digestive 
system. She then notes by the prescription that the 
physician has prescribed but six-tenths of the maximum 
(written 6 DnSq). So she multiplies the square of the 
sittii^ height by the fraction prescribed, and the result 
gives her the daily total of food requirements. The 
von Pirqnet method in no way interferes with proper 
"balancing" of a ration between its fat, carbohydrate 
and protein elements. Quite the contrary, it simpiifies 
the estimation. In Table 2, "The Nem Value of Food- 
stuffs," a ffeure may be noted under the protein column. 
This represents the approximate amount of protein in 
dekanem (10 nem) contained in each hectonem (100 
nem). For example, fresh ham carries 8 dekanem, or 
SO nem, in each hectonem, of food value. So at the end 
of a duly menu, it becomes an easy mattw to add np 
the dekanem of protein contained and to compare this 



272 FRBVENTIVE MEDICINB. 

with the total number of nem prescribed. Von Pirqnet 
estijnates that at least one-tenth of the daily food ration 
shonld be protein in order that the "Btractoral" ele- 
ment of the diet may be snfflcient. 

Ontaide the question of fat-«olubIe vitamins and the 
palatability of the mixtures, the originator of the sys- 
tem ooncenu himself bat little aboat the fata. He be- 
lievet tltat the carboEyd^tes and fats are largely inter- 
changeable as "combustibles." 

TABLE 2. TBI NKU TA[,UX Or rOOIWTnTT8 

Ftotain, D^utem 
Meat: Nem in 10m. ' 

Tmllow 18^ 

L»rd im 

Bucm 10 

Fftt miittaii S 

Fat bMf 4 

L«u bMf 2 

L«u mnttoB 2^ 

FtMh &t fish (Balmon) 2^ 

VnA iMUt flA IK 

Qdatla (Jello) Ignore food value 

MOk wkI Em: 

CoiulenaedwHh sagax 5 

"Erwoimted milk'' 2 

UoUier'a milk 1 

Oow'i milk 1 



Wkole Kg .... 

^g JOOL 

D17 ebeew .... 
Cream ekMM . 
WUte of egg .. 
Fate: 

Batter 

OleoDurgsria , 

Sort 

Salad oil 

Laid 



Blo^ cooked 1% 

Vkeat flour (or other) 5 

Oradun 6 
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Zwiebaeh or tout S 

Btu-ley, o>ta, wh«&t, eorn 4% 

Whwt bread 4 

V^«teblea: 

I>ticd vMetabtes 4 

Potato 1»4 

Qraen peaa 1 

Green beuu 0.5 

(krrota 0.5 



aibM£« ... 

Canliflower 



Tomatoee 0.8G 2 

AspuKgns 0.25 2 

Lottaeo, eaeambeT 0.8 2 

Sweats: 

Chocolate 6% 

Coeoa 6 1 

Sugat^HL rtardi 6 

SjTap G 

Honor 5 

Jam m 

Fmita: 

Qrapes 1 O.fl 

Freeh f nrit 0.6 OJS 

Ompe foiee 1.6 <t 

Lemon Joiee 0.6 4 

Other fmit jokes 0.7 

Dried 3J OJi 

Nnta: 

Nnto 9 1 

Sweet ahnonda 8 I 

Carter, in order to determine the relative aceoracy 
of the pelidisi and ascratama featores of the system 
when applied to American conditions, examined 1,282 
veil children of the San Francisco schools. He used the 
same teehniqne as that applied to the Aostrian children, 
with the exception that tiie clothing was not remored, 
but a correction was made for this. 

An analysis of his results shows that in a school in a 
poor disbrict, 66 per cent, of the children show pelidisis 
of 94 per cent, or under (this is the lower limit at which 
Tou ^rqnet regards a child as normal). 

In a sehool in an industrial district there are bnt 45 
per cent, of the children with pelidius under 94 per 
cent., and there are 15 per cent, with pelidisis 100 per 
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In a school in a wealthy digtriet 49 per cent of the 
children have pelidisis of 94 per cent, or below, and 
10 per cent, are 100 per cent, or above. 

In an open-air school for taberenlons children wherein 
a well-balanced noonday meal is given, 52 per cent, of 
the pupils show pelidisis below 94 per cent, and none 
are 100 per cent, or above. 

Carter believes that the v. Firquet system is applicable 
to American conditions, especially those under which it 
may be desirable to feed children in considerable num- 
b^iB. The method is desirable because it provides a 
simple, accurate and rapid method of estimatii^ the 
nutoitional status easily grasped by workers even with- 
out medical training, and it impresses them in a graphic 
way with the necessity of proper nutrition; it reduces 
the prescribing of the requisite food intake to a simple 
formula based on the sitting height as a constant, and 
it makes it possible, by the use of a single word, to make 
a record of the child's nutritional state, which may serve 
for comparison with the results of future examinations. 

E. Krombholz," in reviewing his observations on the 
T. Firquet ^rstem of feeding, states that the nem method 
of food evaluation has the advantage of simplicity, es- 
pecially for those working in dietetics, who are not able 
to deal scientifically with the older system of caloric 
values. 

The ready application of the nem methods in deter- 
mining dietetic values of milk mixtures in infant feed- 
ing is also emphasized by the author. 

For these reasons Krumbholz believes that the nem 
system has a place in nutritional work. 

Infant Welfare 

Infant KorUlity. Until recently it has been impos- 
sible to discuss on any accurate or satisfactory basis 
the infant mortality of any considerable portion of the 
United States. It is a matter of great satisfaction to 
everyone interested in the subject of infant mortality 
that at last there is well-established a birth registration 
area for the United States, and four annual reports on 

(0> ArehlT. t. Hrdene, vol. 90, 1921. 
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birth statistics of this area have been issued to date by 
the Census Bureau. 
Oeographioal and Seasonal Variatons of tiie Infant 

Mortality in tiie United States. This is the subject of 
a report by F, S. Cnun.* He figures the rates on what 
ia termed the "Infant Mortality Index," which is the 
rate per 1,000 of estimated population under 1 year of 
age. This rate be considers probably as accurate, if not 
more so, than the "rate" as births are nowhere so com- 
pletely reported as deaths and the variation in the com- 
pleteness of birth reporting is considerable, even in the 
large American cities. 

A comparison of the infant mortality indices of the 
years 1918 and 1919 for 46 cities shows almost uni- 
versally lower indices for 1919. He is of the opinion 
that the higher rates of 1918 may, in part, have been 
due also to the influenza epidemic in the last four months 
of that year; also, that the lower rate of 1919 must have 
been, in part, due to the work of the Federal Children's 
Bureau. 

A valuable part of the report consists of five charts 
showing the weekly fluctuations in the infant mortality 
indices for four geographical groups of cities. 

Summer Diarrhea in London. John Brownlee^ pre- 
sents a short synopsis of the work done during the last 
year by the statistical department of the Medical Re- 
search Council, of which he is director. 

He is of the opinion that summer diarrhea was in the 
main (for its etiology must be multiple) not one disease 
but two, the epidemic of the first type having its maxi- 
mnm in late July or early August, and of the second 
type in September. The forms of the epidemics are 
different and also the duration, the first having a steep 
ascent and a rapid decline, the second a more gradu^ 
slope throi^hout. 

From his statistical studies he concludes that till 1899 
the flrfft type was predominant. Before that date, the 
later epidemic was most marked in 1895. In 1907 it 
became predominant; the only year since 1907 in which 
the amount of diarrhea was anything comparable with 
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previoos experience was 1911. Even in such a very hot 
year as 1917 8 very small epidemic of summer diarrhea 
ocenrred. In former times the deaths associated with 
such a temperature as occurred in that year would have 
been well over 200 a week. 

It would seem, therefore, that the first type of diar- 
rhea has become extinct, or nearly extinct, and that the 
later type alone Burvires. 

Relation of Pediatrics to Pablio Health. Lafon 
Jones" is of the opinion that 90 per cent, or more of 
the practice of pediatrics is, or should be, prophylaxis, 
and that 90 per cent, of our shortcoming is in just this 
field. He holds that the bottle-fed baby should be more 
or less of a medical curioedty. 

He believes, also, that in early school life, phyocians 
should recognize the mentally retarded and the feeble- 
minded child, the epileptic, the constitutional inferior 
and the child with the psyehopathic perBonaIit7. 

Beview M Child Welfue Work. Bena M. Craw- 
ford* reviews the child welfare woi4 in New Orieans 
and some foreign countries. 

She reports that most efiSeient child welfare work is 
done in New Zealand. The whole island is divided into 
districts and each district has its public health nurse. 
Every expectant mother may receive instructions in how 
to care fbr herself and to prepare for her baby. Every 
mother may be tai^ht how to feed that bal^. Since 
1905 New Zealand's infant death rate from gastro-in- 
testinai diseases has been cut one-fifth, the rate in 
respiratoiy diseases has been cnt in half, and it has 
made a beginning in the reduction of the mortality 
from early infancy. It now has an infant death rate 
of 45. 

England 's efforts to look after the heahh of her cliil-< 
dren during the war resulted in redncii^ her infant 
mortality rate to the lowest figure in her history. The 
chief methods she employed to lower her infant mortality 
were: 

1. Compulsory notification of births within thirfy-six 
hours. 
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2.. Aid from the central gOTemment to the variouH 
local gorenunent boards. (The central goTemmeut gave 
50 per cent, of the amount raised by any loc^ board to 
be nsed for approved infant and maternity work). 

3. Pnblication by the government of a £zed plan for 
welfare work, including antenatal, natal and poMnatal 
clinics. 

4. Great increase of health visitors. 

5. Great increase of welfare centers. 

The aathor contends that the TTnited States, as a 
whole, is not being looked after, bnt excellent child wel- 
fare work is being done in certain cities, New York, 
Baltimore, Washington and others. New York has suc- 
ceeded in reducing her infant mortality from 111.6 per 
1,000 in 1911 to 82 in 1919. 

In New Orieans for the ten years before 1919, out of 
every 100 deatiis reported in the city, from twen^ to 
twenty-five were of babiee under 1 year of age. The 
pereent^e was never less than 20 or more than 25. In 
1919, the percent^e of infant deaths fell from 20 or 
25 to 14.8 per cent. That was the first year the Child 
Welfare organization had even a relatively sufB(»ent 
number of nurses in the field. 

Besnlts of Breastfeeding* Campaign in Hinnsapolis. 
The results of a campaign in Minneapolis to encourage 
breast-feeding is recorded by J. P. Sedgwick and E. C. 
Fleischna^.i The work was done by the Breast-Feeding 
InTestigation Bureau of the Department of Pediatries 
of the University of Minnesota, in cooperation with the 
Healtii Department and Infant Welfare Society. 

Every physician in the city was written to, and was 
invited to viat the university, where the purpose of 
the bureau was carefully explsined. When it was not 
possible to conunnnieate with physicians in this way, 
representatives were sent to explain to them the details 
of the problem. 

Every mother was visited, usually within the first 
three weeks, by a social service worker, at which time 
the so-called "First Information" was obtained, and 
if any difficulty in nursii^ was apparent, the bureau 
immediately communicated with the attending physi- 

(1) AiMT. 3eni. Pnft. HMlth, February, 1621, /• i 
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cian. With his permission the patient was visited 
promptly by a nnree and an effort made to correct ex- 
isting conditions. 
WlieD the baby was 6 weeks old and every month 

thereafter for nine 

months, there was 
mailed to the 
mother a card on 
which certain qnes- 
tions in regard 
to breast-feeding 
were asked. 

A second call 
was made by the 
visiting nnrse 
when the baby was 
two months of age. 
The definite pur- 
pose of the Breast- 
Feedii^ Investiga- 
tion Bureau was to 
reach the mother 

_ _ „., of every new-bom 

Fig. 28. Infant mortaiitr In uinneipoiis. baby in Minneap- 
olis, and after the 
confidence of the mother was secnred, to educate her 
first in the valne of breast-feeding and, second, in the 
means whereby it eonld he eontinned. 

Analyzing the results of the investigation of tlie breast- 
feeding of babies bom in Minneapolis during the 
months of January, February, March, April and May, 
1919, the following statistics are available : 

BabiflB Under Babies Breast Fereentag* on 



End of 




Ped 


Attifldairood 


»tli montb 


S,022 


1,47S 


27 


StliBonth 


2,113 


1,631 


22 


7tli month 


2,840 


1,810 


10 


6th mouth 


2,365 


1,W2 


16 


Sth month 


2,412 


2,090 


13 


4th month 


2,505 


2,250 


10 


3td month 


2,874 


8,400 


6 


2nd month 


8,847 


8,761 


3 
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Natorally one must look for some tangible result from 
Buoh startUng figures, and that can very readily be 
foond if the mortality rate of infanta durii^ the first 
year is studied. From 1911 to 1915 the infant mortality 
rate in Minneapolis was 81.7; in 1916, 87.9 j in 1917, 
72.1 ; in 1918, 72.3, and in 1919, the first year in which 
an extensive breast-feeding campaign was carried out, 
the rate was reduced to 65 (Fig. 23). 

Health of Detroit Bahles. In 1919, Detroit had an 
infant mortality rate of 96.7 and stood fifth amoi^ 
American large cities. St. Louis led this group of four- 
teen cities with a rate of 75.3. Since 1906, the Detroit 
infant mortality rate has fallen from 213. Nevertheless 
Q. T. Palmer and 0. A. Blakeslee,^ dissatisfied with the 
progress made and the standing among cities of De- 
troit, analyzed the death rate to discover points for 
attacks. 

They divided the city into about 200 zones and com- 
pared the death rates of babies in these. The highest 
rate was 216 and the lowest 15.1 ; sixteen zones had rates 
leas than 50, sixty-three had rates over 50 and less than 
100; the rates of forty-seven ranged between 100 and 
150; rates of ten between 150 and 200; and two had 
rates above 200. 

The h^hest rate amoi^ the racial groups was that 
of n^roes, 151. Other radial groups were as follows: 
Greece, 149 ; Austria, Hungary and Bohemia, 119 ; Tur- 
key and Syria, 112 ; Poland, 111 ; Belgiiun, 111 ; France, 
109 ; Canada, 102 ; United States (whites), 95 ; Germany, 
92; Denmark, Norway and Sweden, 88; Great Britain, 
87; Italy, 85; Russia, 64. 

A part of the difference in rates was due to economic 
factors, a part to other environmental infiuences and a 
part to differences inherent in the racial stocks. The 
Basdan Jews had a low rate in great measure because 
they breast-feed their babies to an unusual extent. The 
same comment applies to the Italians. Other factors of 
importance in causing a low death rate were high fam- 
ily income, ' ' mothers do not work oat, ' ' low illegitimacy 
rate, absence of congestion of baby population. 

Batiier strangely Palmer and Blakeslee found "the 
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greater frequency of breset-feedisg among the Bnssian 
and Italians does not reduce their rate belov that of 
the natiTB whites where hreaat-feeding is relatively less 
common." 

CONTROL OF CONTAGION 

Pnedmonia and Influenza 

Pnemnonia a Pnbllo Health Problom. The impor- 
tance of pnenmonia as a pablie health problem is dis- 
cussed by Q. C. Buhland.^ He states that as a killii^ 
disease, pneumonia heads the list and that so far as 
the records of the Milwaukee Health Department are 
concerned, pneumonia has always been ^e cause for 
more deaths than any other eommimieable disease, tuber- 
culosis not excepted. 

The reasons why the public and profesdonal interest 
has not been aroused on this problem and been lead to 
more definite action for the eheehing of this sconi^e, 
he attributes principally to the attitude of the medical 
profession toward the development of pneumonia as a 
disease arising within the patient himself. That is to 
say, it was assumed (and still is by many) that the or- 
ganisms causing the pneumonia normally lodge on the 
mucous membranes of the healthy individual, Eind that 
under influence depressing to their human host, such as 
chilling the body, these organisms develop path<^enic 
prox>ertie8 and precipitate an attack of the clinically 
recognizable infection known as pnenmonia. As a con- 
sequence of this attitude, little or no progress has been 
made in the control or prevention of the disease. 

As measures for the better control of pneumonia, and 
for the lowering of the morbidity and mortality from 
the disease he recommends: 

First, the prompt reportii^ of all cases. 

Second, quarantine. 

Third, bacteriologic determination of type of pnen- 
mococcuB. 

Fourth, the use of sheet and mask, and scrupolouB 
personal cleanliness of attendant, and disinfection of all 

(3) wii. MeU, Jour., October, 1920. ,-• i 
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ntensils used by the patient as well as the stailization 
of the dinehai^eB from nose and throat. 

Segr^fation of Pneumoma. The lack of efforts to 
segr^ate caaes of pneumonia is commented on hy T. S. 
Sonthworth> He is of the opinion that we may not have 
been BofQciently punctiUous in taking measures to pre- 
vent the indiTidual from becoming infected, and that 
one patent source that has not been sufKciently guarded 
against is the exposure of susceptible individuals in 
dai^erons proximity to those having active cases of the 
disease. 

He has repeatedly observed the incidence of pneu- 
monia in wards quarantined for general outbreaks of 
measles, and also among groups of children who were 
segr^ated as they showed evidence of measles. When- 
ever pneumonia appeared among such children qnanm* 
tined for measles, it extended rapidly with an appaHing 
mortality. 

Prevention c^ Bespiratoiy Diseases. Based on his 
studies durii^ the war of mess kits as a factor in the 
spread of respiratory diseases, Charles Lynch^ prefers 
to call these diseases "saliva-borne," instead of respira- 
tory. 

"When the influenza epidemic struck at Newport News 
they had two groups of soldiers, one of which used mess 
kits which were washed in tepid water ; the other group 
used table ware or washed their mess kits in boiling 
water. The consolidated tabulation shows the latter — 
the table-ware group — including the individual method 
but with boiling water, had a strength of 9,778 with 412 
cases of influenza, and the former — the individual mess 
kits in tepid watei^-had a strength of 12,727, with 2,543 
cases. 

At Pig Point, Virginia, the civilians employed and 
the small ordnance organization, constituted 1,150 per- 
sons, and messed from table ware. Their rate of in- 
fluenza for the 18-day period was 82 per thousand, with 
an average daily incidence of 4.5 per thousand. The 
two Fire and Guard organizations, whose strength was 
445, ate &om mess kits washed by the old line method. 



(4) Iwar. Ajner. UeH. Agg-n., Oct 2, 1920. 

(6) Med. Beeord. Nor. IB. 1920. u;.,..s.j»vC.t)C)Qle 
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In eighteen days they had 171 cases. In every respect 
the two Fire and Qoard oiganizations were better off 
from the sanitBry staadpoist than the greatly over- 
crowded eiriliaii group, save only in their nuihod of 
washing thmr eating ntennla. 
From these obserrations he concludes that : 

1. Inflnenza, as well as the other so-called air-borne 
or respiratory diseases, is essentially a hand-to-month 
infection. 

2. There are major and minor modes of tnuwmission 
by indirect contact — by the former through tepid mess- 
kit wash water, and by the latter through intermediate 
inanimate objects, the hand being the conveyor in both 
instances. Among troops approximately 75 per cent, of 
the cases arise by the major route. This applied to 
troop transports as well as camps. 

BeiBlti of ProteotivB Inoenlstiion. Q. B. Beed" re- 
ports some results of protective inoculation in Kingston, 
Canada. The vaccine used contained several strains of 
four species combined and diluted as follows (with the 
addition of 0.5 per cent, phenol) : 

B. bt^UmMM, 800 miUkin baetorift p«r && 

FneDBHMoeei, 100 millioiL bacterU per e.e. 

Oreen prododng rtreptoeocci, lEO millioa bacteria p«i e.e. 

M. eaturhalis, 60 million bsAeria per ce. 

It will be seen that this vaccine contained a larger 
percentage of B. infiueneae than the vaccine recom- 
mended by the Briti^ War Office Conference, and most 
of that used in the United States. 

In the cases reported, the vaccine was used in two or 
three doses, as indicated, the first of 0.5 c.c. or 250 mil- 
lion, the second and third of 1 c.c. or 500 million or- 
ganisms each, at forty-eight-honr intervals. 

Table I. indicates the results of the use of this mixed 
vaccine with a group of 193 medical students. These 
inoculations were given before any cases developed 
amot^ the number and before more than a half dozen 
cases had developed in the city, so that there had been 
little or no previons contact with cases. 



(6) Can. Hed. AM'n, Joar., Jane 
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NumlMr Per cent. 

Hen in group not inoealaM. SI 

Caaea of iuflnenut &mong men ftot inoeu- 
Iftted, p«riod October 1st to NoTember 30, 

1918 22 «.3 

Cuee of inflnenzM among men not inocu- 
lated, period December I, 1918, to Juia- 

ary 31, 1919 S 6.8 

Uen in group given three inoealations 142 

Gases of influenza among inoculated men, 

period Oetober 1 to November 30, 1918. . 17 12 

Oww of infinenza among inocnlnted men, 

period December 1, 1918, to Janoary 31, 

1919 10 8. 

Table II Bummorizes the results with the militar7 
personnel of this military district (M. D. No. 3). At 
the time of the epidemic tJiere were saveral, mostly small, 
onits in the district. Those inociilated were in King- 
ston, Ottawa, Coboni^ and Deseronto. The inoculations 
were involTintary and were elected by about 18 per cent, 
of the officers and men in the several units. In most 
units the inoculations were given before any cases ap- 
peared; in others a few had developed before any in- 
oculations could be given. 



Number Per eent. 

Men not inoealated 4,668 

Cases of inflnenaa among men not inoculated 1,012 21.6 

Uen inoealated, two or three dosee 907 

Cases of inflnenia among inoculated men 7 D.8 



Table III contains the results of inoculation of about 
half of a group of 328 lumbermen divided among seven 
camps near Paisley, Ont. Approximately half ^e men 
in each camp were inoealated and half not inoculated. 



284 PREVENTIVE MEDICINE. 

TABLX 3. KE8UI.T8 TROU THE IMOCDI^TIOIf OT PAKT OP A OEOUP 

or URN IN CAHP hxjib puslbt, out. 

NnmbeT of men not inoculated 175 

Number of tawea inflnensa &inong men not inoculated 47 

Nnmber of iaaOu among men not inoculated 7 

PenentAge not inoeolatMl nho developed influenza 29 

Number of men inoculated 153 

Nnml)«T of eases among inoculated men 4 

Nnmber of deaths unong inoculated men 1 

Percentage of inoculated who developed influenza 2,6 

Dr. Jamea Kaliel gave these inoculations and kindl; supplied 
the data contained in the table. 

At the end of the epidemic, KoTember 30, a question- 
naire was sent to all physicians in Eastern Ontario who 
were snppUed with the vaccine prepared in the labora- 
tory. About thirty replied with as definite reports as 
coi^d well be expected under such eircmoBtances. These 
reports are summarized in Table IV. 

TAHjX 4. EXSULTS TBOU THX USE OF INrLIIXlfZA VAOOIHS OOU- 

pnjED raoic kepues to QUESTtoHtTAnu sbmx m by thutt 

PHTSICIANS nn KASTEBH ONTARIO. 

Number Per cent. 

Persons inoculated 2,194 

Cases of induenza among persons who re- 
ceived three or tiro inoculations 104 4.7 

Cases among persons who received onlj one 

inoculation 24 

Tot^ eases among persons who received one 

01 more inoculations 128 5.8 

Estimated number of cases of influenza 
among the geneial population of the sev- 
eral areas 5 to 50 per cent. 

From a study of these tables it appears that in the 
several groups of persons where part were inoculated 
with a mixed vaccine, B. infiuemae predominating, there 
was a 22 per cent. inSnenza attack rate among the not 
inoculated and a 3.2 per eent attack rate among the in- 
oculated persons. 

Etioli^ of Epidemic Infiuenza. H. B. Msitland and 
G. C. Cameron,' after a general review of the literature 



Can. Ucd. Aas'n. Jour., imj. 1921. 
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on the caoaative agent reported dnrinff the last epidemic 
of inflnenza and a report of their ezperimental work, 
conclude that there is not snfBcient evidence to indicate 
what is the cause of epidemie influenza. There is no ex- 
perimental certainty' that the Tims is a filter-passer. 
The experiments which favor this view have been criti- 
cized in the light of results obtained in this laboratory. 

B. inftvemae a nndonbtedly present in a large but 
varying percentage of cases, and is a factor in pro- 
dncing the patbol(^o complex of the disease. How- 
ever, the failures to Lnocolate man form impressive evi-^ 
dence that it is not the primary infecting agent. The 
failure of animal inoculation and the absence of a pan- 
demic strain are furthw facts in sopport of this view. 
The evidence favors the opinion that B. infiiteiusae is a 
secondary invader. 

The difficulties of making any advance in the problem 
arise mainly from the want of ^^ict knowle<^ as to the 
essential lesions of the milder forms of epidemic in- 
fluenza, and therefore of the lesions in animals which 
would indicate a reproduction of the disease. 

Pnblio Health Oonildraatioiu of Inflnenia and Allied 
EpldemioB. F. O. Grookshank^ states that it is the bosi- 
ntsB of health officers to inquire why pestilences occur — 
to seek a way, if way there be, of foretelling their im- 
minence, and to connder how far they may be prevented 
or modified by the means at our command, in the in- 
terests of the community as a whole. The inoculation, 
for example, of individuals during an epidemic, and the 
adoption of measures to limit contagion, are undoubt- 
edly valuable, but they can no more prevent a pandemic 
of influenza than can gas masks and steel helmets pre- 
vent a war. 

But, if the historical and epidemiologic methods of 
inquiry be pursued, even though they involve mental 
exercises abhorrent to the laboratory worker, we may 
hope to arrive more nearly at a true comprehension of 
the influenza problem than if we confine ourselves to 
purely pathologic investigation of individual casualties. 

It is Crookshank's opinion that a pandemic of in- 
fluenza is a coordinated series of happenings — ^in which 



(8) Med. oncer, Oct. 2, 19S0. 
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indiTidaals and particular sets of cinmmstanees play 
their part no doubt, but still, one nltiiaately caused by 
forces or agencies widely affecting the whole set of con- 
ditions of Uf e upon this planet. 

Britiih Report on Influenza Epidemic. The medical 
department of the Ministry of Health has issued a re- 
port on the pandemic of in^uenza, 1918-19. The report 
is about 600 pages in length, and contains a vast amount 
of information. 

The writer who deals with the subject of the epidemi- 
olc^y of influenza in this report, considers that possibly 
the influenza virus became virulent as the result of con- 
tinned and f reqnent human passage in crowded places — 
that the overorowdii^ due directly and indirectly to the 
war intensified the virulence of the virus. 

The chapter on the bacteriology of influenza is written 
by Sir Frederick Andrewes. He comes to the general 
concludons that the disease is not caused, in all proba- 
bility, by Pfeiffer's bacillus; and seems to favor the 
theory of the Alterable virus of NicoUe and LebaiUy. 

S^qperimental Inflnensa. The results obtained by 
B. Ii. Cecil and G. I. Steffen^ confirm the results ob- 
tained by Blake and Cecil in their studies of experi- 
mental influenza in monkeys. In both instances the 
inoculation of virulent influenza bacilli usually caused 
an acute respiratory disease, similar in many respects 
to clinical influenza. Influenza bacilli were found in 
the disehai^es. 

P. K. Olit^" and F. L. Gates^ report the continuation 
of their studies noted in Volume III of this series, p. 289. 

They state that from the Altered nasopharyngeal 
washing of patients in the first thirty-siz hours of un- 
complicated epidemic infiuenza and rarely later, they 
have cultivated a minute bacilloid body. Bacterium 
pneumosintes, from 0.15 to 0.3 microns in length, hav- 
ii^ definite cultural characteristics and capable of in- 
definite propagation on artificial media. 

They also recovered the oi^anism from the unfiltered 
and filtered lung tissue of rabbits and guinea-pigs in- 

(9) Jour. mtec. Na., Harcb. 1S21. 

U) Jonr. Biper. Ued,, 1921, ToL 23, p. 718. 
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ocolated with onflltered and filtered nasopharyngeal 
wasfaingB from early coBes of infloenza. 

In rabbits and guinea-pigs, by intratracheal inocula- 
tions of mass cultures of this organism, they were able 
to obtain effects on the blood and longs similar to those 
produced by the injection of nasopharyngeal secretions 
from influenza cases in the early stages. From the pul- 
nu>nary lesions thus induced ihey recovered the same 



Further studies by the same authors^ furnish addi- 
tional proof of the identity of Baeterium pttMunonntes 
and the active i^nt derived from the nasopharyngeal 
aecretions in the eaiiy stages of epidemic influenza. 

S. £. Branham and I. C. Hall' daring the winter of 
1919-1920, examined fifty-five samples of nasopharyn> 
geal washings from forty-four individuals, thirty-eight 
of the samples being from common colds, nine from in- 
fluenza and e^ht from normal persons. 

Their attempts to cultivate filtrable vims by th« 
method of Foster showed no bodies in the "cultures" 
which could not be found also in those from normal per- 
sons or controls. It should, however, be noted that the 
inflnoiza cases examined were not in the early st^es. 

TUBEBCDLOSIS 

Retrospeot and Outlook oa Tabercnlosis Problem. 
Sir Arthur Newsholme* in discussing this subject states 
that in childhood there is but little resistance to the 
infection of tuberculosis; and that if we are to reduce 
the amount of tuberculosis and to save children 's lives, 
the prevention of exposure to Infection during the first 
four or five and especially during the first two years of 
life is of supreme importance. 

This inference from epidemiologic facts has an im- 
portant bearing, both on general public health work 
and on special tuberculosis work. It emphasizes the im- 
portance of anxious and detailed care in respect to hous- 
ing for tuberculous adults, including the provisions of 



<2) Joar. BiHr. Hed., ISSl, VoL 24, p. 1. 

<3} JollF. iDlMt. Mb.. Pcbruan, 1921. 
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separate bedroom accommodation, either at home or in 
a hospital or aanatoriimi, if for no other reaaon, to pro- 
tect yooi^ childr^i from an imminent dai^er. Thia 
need for saf^nardii^ the first two or three years of life 
from infection will remind the public heallii worter of 
the similar neeesnty for predentin? children of the same 
age from acqniring measles, as it is then many times 
more fatal than l^r in life. 

Minimiaing the risk of infection eqiecially for children 
is important, yet Newtdiohne is of the opinion that we 
can not hope in the complex circnmstances of modem 
life to prevent infection entirely; but as the result of 
increased cleanliness in personal habits and of hospital- 
ization of infections cases on a steadily increasii^ scale-, 
infection for most persons can be steadily diminished. 

What we can hope to do, is to increase reustance to 
infection and prevent or diminish frequency and dos- 
age of infection. 

The principal factors making for or opposing reduc- 
tion, he summarizes as follows : 

Factors Making for Ee&u£tian 
1. Gradual increase of small-dosed and infrequent in 
lieu of lai^e dosed and frequent infection, and 



(1) Increased cleanliness in personal habits 
(spitting, etc.). 

(2) Reduction of dirt and of infection in in- 
dustrial life. 

(3) Better care of the siek. 

2. Increased resistance by improvement of general 

hygienic conditions. 

3. Provision of means for prompt diagnosis and con- 

tinued treatment of tuberculosis. Dispensaries, 
residential institutions, open air schools, etc. 
Factors Opposing Reduction 

1. Steady increase of city life. 

2. Increasing substitution of indoor for outdoor oc- 

cupations. 

3. The general reduction in house-room, especially in 

city life. 
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4. The evil influences of war on 

(1) Home vorkers. 

(2) Soldiers. 

He atates that measures taken against tuberculosis, 
direct and indirect, have been foUowed hy a much 
greater reduction in this disease, than in the death rate 
from all other causes in the aggregate. 

The terrible incidence of tiibercnlosis in infancy and 
the important part played by epidemic diseases in in- 
creasing tuberculosis emphasize the extreme importance 
of connecting tuberculosis -work and child-welfare work 
closely together and of affiliatii^ both to general public 
health work. 

How Taberenlosis Sdumea FaiL S. J. Maher" is of 
the opinion that the failure of campaigns to reduce tn- 
berculoaa is in part due to the over-empfaasis given to 
the value of the activities of the non-medical antitnber- 
enloffls workers and the disinclination of most physicians 
to join heartily in a medical campaign dominated by 
non-medical functionaries. 

Nsedfld Ohancv in Oontrol of TubenmloiiB. H. F. 
Gammons" outlines certain changes that he thinks are 
necessary for the control of tuberculosis. 

He says that 50 per cent, of the tuberculous, if they 
had known the early signs of this disease, oonld have 
songht the proper medic^ attention at a time when their 
disease was curable and would gladly have followed good 
advice. Therefore, he recommoidB repeated publication 
of the early signs of taberenlosis in the newspapers ; also 
that schools for the education of physicians in all the 
up-to-date facts about tuberculosis should be opened in 
aU sanatorinms. 

He is of the opinion that there are a few tuberculous 
people who are considerate of the health of o&ers, and 
that there should be places to send the careless and in- 
corrigible consumptive, so that he will be under police 
control. 

Oritfeum of Hodem Opinion! in Bapvd to Tnber- 
cnloaii. A. Stewart^ says there is a general consensus 

(5) Med. Record, bee II, 1930. 

(6) Tex. State Joar. Hed., lle<«mb«r, 1920. 

(7t MM. Jour, AoBtMlln, July 80, 1821. u-,„;«j,).Cjt)C)Qle 



290 PREVENTIVE HBDICINB. 

of opinion that tJiere can be no activity in a diseased 
long center vitiiont some rise in temp«ratiire. This rise 
in very mild csaes may have to be looked for very care- 
fully md in general practice is usually missed. 

Mother frequent mistake made is -waiting in the ab- 
sence of tubercle bacilli till signs of softening arise in 
the BDspected lung. 

Another condition which is well worth considering as 
it has not been appreciated by the profession, is the 
class of cases described by Fishbei^ of New York and 
called by him abortive pulmonary tuberculosis. The 
symptoms are most trivial, with an occasional cough, 
which is labelled, both to the satisfaction of die patient 
and hia physician, as bronchitis or & cold on the chest. 
People in this condition with very little disability seem 
to live as long as other folk. It is in the terminal stages 
of this abortive form that keen practitioners often make 
an error. 

After edsteen years of sanatorium woi^ Stewart has 
found that patients having no rise in temperature, have 
a better chance of recovery than those who have; in 
other words, no fever days means high records of cure. 

Also, he finds that in making the prognosis there is 
a common erroneous view that a good pn^nosis de- 
pends on the flndii^ of a small number of tubercle 
bacilli in a microscopic field. He says tiiat pathologically 
one tubercle baeiUos is as good as a thousand. Tem- 
porary fluctuations are present in favorable and un- 
favorable cases and in acute cases tiiey are frequently 
absent. 

Facton in Oontrol of Tobareoloiis. Some of the 
fundamental factors in the control of tuberculosis are 
enumerated by H. Boswell^ as follows: 

No campaign can be successful unless it is a part of 
a gener^ health movement, coordinated with the various 
bureaus of the health department, subservient to the 
general health movement, and coordinated, further, wifli 
all welfare agencies and the Bureau of Animal Industry. 

The sanatoriom is the fountain head from which aU 
this worii Bbontd be carried on and throngh which pub- 
lic sentiment for the final work nmy be crystallized. The 

<8) Jour. Amcr. Med. An'n., Auk- IS, 1921. , - i 
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aanatoTinm is a failure, ea far as the prevention of tlie 
disease is concerned, unless it is operated as an educa- 
tional institution rather than as a hospital. 

A place most be maintained where indigent tnber- 
coIoDS indiridnals may be cared for dnrii^ the remain- 
ing d^s of their lives, in order to protect an increas- 
ingly large number of the "non-immane" race fnHn the 
dangerous carrier. 

P. P. Jacobs says that much has been learned eon* 
ceming the nniTenolity of infection with tnberenloos 
dorii^ the last five or six years and the optimiam of 
the earlier days of the eampa^ against tuberctdoms is 
giving way to dogged determination not to endeavor to 
eliminate tQbercal<^ within a few years, but to control 
the spread of the disease, as has been done with certain 
other infections diseases. 

Among the measnrea which he considers vital in any 
pn^ramme of tuberculosis control are the following : 

"nie B^regation of the infectious and communicable 
patient. 

The education and treatmmt of the non-infectious 
individual by dispensaries, nurses, etc. 

Travi^inc Taburonlosis Olinios. The work of the 
free demonstration and consultation tuberculosis clinics 
in Wisconsin is reported by Oscar Lotz and A. A. 
Pleyte.^ 

These traveling clinics are maintained becanse the 
view is hedd that tuberculosis exists to a greater extent 
in a rural community than hss generally been appre- 
ciated by physicians. 

The object of the clinics has been mainly twofold: 
First, to discover tuberculosis in its early stages ; second, 
to carry on an intensive, educational campaign. 'Which 
of these purposes is the more important, it is hard to 
venture a guess, for on one side by ferreting out t^e 
early eases of tuberculosis many lives are saved which 
woi^d otherwise be lost, and many sources of infection 
are brought to light and placed under control. On the 
other side, through education, the dai^er sepals of 
tidierculofiis are made known, ihe object of the dinie is 

(9) Cant, state imr. H«d., December, lS3a ,-. , 
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explained, people are urged to see their phyaieians 
eariier, they are urged to live rightly and they are tai^ht 
the basic tratiui <d right living; and also, physicians 
are taught the early diagnosis of tuberculosis and are 
Btimiilated to take a more active interest in tuberculosis 
health vork. 

Sanatorium Benilti. In this inquiry E. Ward^ com- 
pares the condition of 270 sanatorium patients two 
years after leaving the institution with the condition of 
597 controls two years after commencing treatment. To 
check the two-year result^ a further series of 121 sana- 
torium cases, and 282 conbrols, is considered after a four 
years' period. The numbers are small because only 
cases seal by the author personally have been con- 
sidered. 

The patients are classiBed, as follows : 

Clsi* 1. Patient at woA — 90 per cent, proipeet of (c) or more. 

^Thia may be eonaideTed a core.) 
ClaM. 2. Patient at work, bat health aomeirtiat uncertain — 60-90 

per cent, proipeet of (e). 
CUm 3. WoAing, bnt healtb preearioiu— 40-60 per eent. of (e). 
ClaM 4. Too ill to work. 
ClaM S. Verr ill. 

Of the 270 individuals in all stages of disease, two 
years after sanatorium treatment, 119 (44 per cent.) 
come under Classes 1 and 2j 44 (17 per cent.) under 3; 
71 (26 per cent.) were classed as 4 and 5; and 36 (13 
per eent.) were dead. It will be generally agreed that 
these are good sanatorium figures. 

Tobercolotia 0«utm. What W. G. White^ calls the 
nucleus of the solution of the tuberculosis problem is 
a coordinated hospital and dispensary system located in 
the heart of a city and freely made use of for educational 
purposes. In Pittsbni^h there is a tuberculosis hospital 
with 110 beds and a central dispensary with nine sub- 
stations. In addition to caring for sick consumptives 
this institution gives courses of instruction to medical 
students, undergraduate nurses, graduate nurses, social 
workers and social visitors. 

(2) Lancet, Harth IS, 1921. 

<3) Inter. Jour. Pub. Healtb, Ma; Jane, 1821. , - i , 
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What about a Oon or TxvrvaHn for Tnbenmloila? 

Based on hia discnssioii of this qaestion with many Eng- 
lish and French leaders in tubercultras work, and a stn^ 
of the literature, S. J. Maher^ conclades that there is a 
spreading conviction that we will not make mnch fur- 
ther progrefls in the fight against tnhercnlosis nntil we 
have obt&ined a specific treatment for its core or pre- 
vention, or both ; and that in all probabilit7 this specific, 
when found, will he some live relation or modification 
of the tnbercle hacUIus. 

Huredity in TnbMronloais. Karl Pearson^ states that 
in a commonity wherein tuberculosis has been prevalent 
for many centuries we should anticipate that natural 
selection wonld steadily intensify the immunity by 
eliminating those with less resistance ; the higher grades 
of resistance survive and are transmitted by heredity. 
In a community wherein the tubercle bacillus has not 
been introduced there will have been no selection to 
raise the average degree of immunity; there will, how- 
ever, be many grades of susceptibility; and these will 
be inherited, whether or no they have been put to the 
test of an infected environment. 

The following facts were gathered from the data in- 
vest^ted in the Oalton Laboratory: 

There exists a correlation between parent and off- 
spring in the matter of tuberculosis which is of the same 
intensity as the hereditary correlation between admit- 
tedly inherited characters in man. 

The correlation between husband and wife in the 
matter of tuberculosis is far less intense than that be- 
tween parent and offspring. 

The earlier-bom children appear to have a greater in- 
cidence of tuberculosis than later-bom children. 

The Soul of thtt Oonnimptihre. S. A. Knopf" says 
that the sufferings of the consumptive, rich or poor, 
man or woman, are not confined to the body cJone. 
People will not employ even the recovered consumptive 
and some are afraid to touch him or associate vrith him. 
And yet, there is no more danger in association with 

(4) Hed. Be«oTd. Mar T. 1631. 
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the consumptive who is conscientioiu in the di^H>6al of 
his ^tttnm than with saiy well person ; therefore, Knopf 
comuels, let ns treat him kindly and considerately. 

DlgfalfMtiou of Tabercolotis Spatnin. In summariz- 
inff their laboratory experimente with varioos diffln- 
fectanta for tnhercnious sputum, W. B. Stokea and 
C. H. Doothirt^ state that l^e custom of simply placing 
spntnm in a 5 per cent, solution of phenol and expecting 
it to be dinnfected in a short time is probably a danger- 
ous procedure since it gives a sense of false security 
and the tuberculous sputum is not disinfected. The use 
of a 1 per cent, solution of coal-tar disinfectants, and 
periiaps other saeh disinfectants will destroy the tu- 
bercle bacillus in sputum if the disinfectant also contains 
1 per cent, of caustic soda. 

The authors also found that the Bideal-Walker or the 
Hygienic Laboratory phenol co-efflcient used for testing 
the strength of a dismfectant has no direct bearing on 
its destructive action upon the tubercle bacillus in spu- 
tum, since the high co-efficients of these kresols wonld 
surest that a very high dilution of the diranfectant 
should be used in sputum, and yet they find that it 
takes a 1 per cent, solution of kresol to cause the destmc- 
tiou of the tubercle bacillus in sputum. 

Oalmette's Protectivv Taodnation of Cattle. Theo- 
dore Sh^inan reviews the work of Calmette and Ou^rin 
first published in 1913 of immunizing cattle against 
tnbereulosiB. 

Calmette and Qu£rin had observed that, by growing 
bovine tubercle bacilli upon bile-glycerine media 
through 8 long series of sub-cultures, they obtained a 
strain of attenuated bacilli which was non-pathogenic 
to cattle, monkeys and guinea-pigs. This strain was well 
tolerated by these animals even when injected intraven- 
ously in considerable doses, producing no tuberculous 
lesions, and conferring upon cattle especially, after 
thirty days, an immunity to virulent bacilli injected in., 
trav^iously. 

In a recent article by the same authors* they report 
further experiments which tend to show that after 18 
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monthB of living in clcwe contact with tabercnlona cattle, 
six vaccinated animala were negative to the tnberoidin 
test, whereas three oat of the four controls were mani- 
festly infected; the fonrth control, which still diowed a 
negative reaction, showing evidence of an individnal re- 
sistance, even onder conditions highly &vorable to in- 



Galmette conclndes from these experiments that his 
method of vaccination confers on cattle immunity to 
tnbercDloais. not only when vimlent bovine bac^ are 
inoculated experimentally, but also when the vaccinated 
animals live in close association with manifestly taber- 
colons cattle. The doration of the immunity prodoced 
by the vaccination is about ^ghteen months, but it can 
be renewed by revaccination yearly. 

Shennan thinks that theoretically it should be pos- 
sible to protect the young human beings from bovine 
infection by vaccination at stated intervals with avim> 
lent bovine tubercle bacilli, prepared by some method 
such as Calmette's, but the procedure would have to be 
proved free from danger even to the weakliest infant, 
and the dosage adapted to the v&rying natural or ac- 
quired susceptibility of different individuals, and differ- 
ent families. 

Also, if bovo-vaceination, condncted aecordii^ to Cal- 
mette's method, proved free from danger when applied 
to the hnman sabject, and snecessfnl in affording pro- 
tection from infection from bovine sources, it might be 
expected also to protect to some d^ree at least against 
infection from human sources. 

And, further, if strains of virulent human tubercle 
baeUli could be rendered avirulent by treating them as 
Calmette and Gu^rin treated their bovine strain, they 
might be employed for protective vaccination, or even 
for therapeutic inoculation ; but here again the difficul- 
ties of demonstrating the diminution of virulence would 
be even greater than in tiie case of bovine badllus. 

Oontnl of Taberenloflis in Oattle. The campaign to 
control tuberculosis in cattle in Pennsylvania is described 
by C. J. Marshall.! 'Ybe ^ork was begun in 1896. Dur- 
ing the period of twenty-three years from 1896 to 1919, 
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272,895 bead of cattle were tested with tnberculin under 
state mperviaion ; of this number 32^92 head failed to 
pass the test. 

The state has never attempted to force herd owners to 
submit their animals to a tuberculin test. Certain local 
boards of health have been rather insistent at times that 
the state should help them force a test on all animals 
producing milk for the communit7. The state has never 
been able or willing to do so. The best progr^s has been 
made in coSperation with the owners. Practically all 
testing has been done at the request of the owner after 
be had been fully informed of most of the disagreeable 
conditions that were likely to arise. There has scarcely 
been a time in twenty years when there were not many 
more applications for testing than the state was able to 
handle. With this same spirit of cooperation a few local 
boards of health have been able to get m^}\c from tuber- 
culin-tested cattle. 

Breeders have had an opportunity for the past twenty 
years to make use of what has been known as the Bang 
system for eontrollii^ tuberculosiB. Theoretically, the 
Bang system was considered quite ideal. In America 
it has not proved popular. It requires two sets of build- 
ings. The owner is seldom equipped with sufficient 
stable and pasture room for more than one herd. He 
soon tires of having animals around that he believes to 
be diaeaaed ; his diseased herd is considered more or less 
of a menace in the neighborhood ; in a sparsely settled 
community most people know that the herd is diseased 
and nobo^ wants the milk, even though it may be care- 
fully and cleanly handled and properly pasteurized. 

Bovine Tubercle BadllL That the bovine form of the 
tubercle bacillus is the supremely pathogenic type is the 
opinion of E. C, Sehroeder,^ It is responsible for tuber- 
culosis in cows, in hogs and in children. Although hogs 
are infected from cows the bovine bacilli in them do not 
infect other hogs and they are not a source of reinfection 
of hogs. From the epidemiologic standpoint as regards 
cows, porcine infection is a blind alley. Likewise the 
bovine bacillus in the young human bo^ multiplies but 
it does not infect other human beii^s. Nor is this a 
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source of infection of cowa. From the same standpomt 
it too is a blind alley. The cow Is infected by infected 
cows. The infected cow infects other cows, pigs, haman 
beings and other animals, the Latter but rardy, however. 

Every ease of tnbercolosis in human subjects due to 
bovine tubercle bacilli most be charged to intimate con- 
tact, in most inrtances through the ingestion of con- 
taminated dairy products between persons and tuber- 
culous cattle. The human tubercle bacillus while very 
important from the standpoint of human tubereulons 
requires no consideration whatever in bovine tuberculosis 
eradication projects, since cows are immune to it. 

Tuberculosis among hogs is unimportant except as it 
indicates the extent of tabereulosis among cows and the 
economic waste it occasions. Tubercuolsis among fowls 
is due to the avian type of the bacillus. This bacillus 
does not cause tuberculosis among mammals nor can the 
forms of mammalian tuberculosis cause tuberculosis 
among fowls. 

While the tubercle bacillus is in a certain sense cap- 
able of mutation in its type it is as nearly fixed and free 
from tendency to' mutation as any bacillus of which we 
know. The small number of known types and the fix- 
idity of those types, their growth, peculiarities, the 
varying reaction of different anim&ls and the epidemi- 
ologic factors in the diseases produced by them prove 
that the types are fixed to an exceptional degree. 

CoNTAOious Diseases 

SaqualM oS tha Oranmnmoable Difeaiaf of Childhood 
u a PabUo Health PToblam. Isaac A. Abt,* in dis- 
cussii^ this subject, states that the specific nature of 
sequelae depends on the afSnity that certain organisms 
have for certain tissues. Thus, we know what whoopii^ 
cough and measles tend to produce bronchial disoiders 
and to tuberculize the patient. A tubercntosis which 
has been latent in the body of the patient may be stimu- 
lated to activity, or possibly a new invasion of the 
tubercle bacilli occurs. In the same way, the toxins of 
diphtheria and tetanus show an affinity for the nerve 
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Btmctnree. The morbid effects of scarlet fever tend, 
for the most part, to produce kidney, nerve and cardiae 
leeions. ¥itty years ago, the older clinicians tiiooght 
that sequelae were new morbid processes of some on* 
knovn or mTsterious nature engrafted on the original 
disease. It seems evident from recent studies and ad- 
vances that sequelae of diseases are bat a continoation 
in some form or another of the original infective process. 

Abt points out that sequelae tend to establish a mortal- 
ity rate which it is difBcult to state in tables of vital 
statistics, and which, therefore, constitutes an un- 
aeeoonted for death rate, as a resnit of the remote 
effects of eommonicable diseases. He concludes that the 
most valuable lesson to be learned from the study of 
the sequelae of the communicable diseases is the need to 
emphasize the disastrous results not only of the im- 
mediate, but aLso of the remote effects, and to vig% upon 
all concerned the great importance of their prevention. 
The thooght must occur t^ everyone that the most im- 
portant factor in the prevention of the acute communi- 
cable diseases is the acquisition of more definite knowl- 
edge as to their cause and their mode of transmission. 
Experience has taught us that intelligent preventive 
measures can be carried on when exact etiologic factors 
or modes of transmission are known. 

Oontrol of Oontagioiia Diseases. J. W. Bruce* 
emphasizes certain points in the control of contagious 
diseases. The prevailing high death rate in diph- 
theria he attributes to the fact that antitoxin is not 
given early enough or in lai^e enough quantities. In 
order to stop the ravages of diphtheria the antitoxin 
must be given almost as soon as infection takes place, 
for once the toxin has atta(^ed itself to nervous or 
muscular structures, the damage is done and aU the 
antitoxin in the world cannot dislodge it. The great 
danger in diphtheria is from the heart and nerve com- 
plications. After the fourth or fifth day, and in virulent 
cases even after the second or third day, these structures 
may have been attacked and by that time antitoxin can 
only prevent further damage, but it can not heal the 
injury already inflicted. It is like calling the fire de- 
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paitment after the fire has ruined the house. In a series 
o£ 1,047 cases of diphtheria at the contagions department 
of the Boston City Hospital, fifty-eight patients received 
antitoxin on the first day and not one died ; 253 received 
antitoxin on the second day and the mortality was 0.8 
per cent. ; 239 received it on the third day of the disease, 
with a mortality of 5.8 per cent. ; 176 received it on the 
fourth day, with a mortality of 9 per cent., and 110 
on the fifth day, the mortality beii^ 14 per cent. At 
this hospital there have been 460 cases of diphtheria 
among the doctors, nurses and employes since 1895, and 
there has not been a death, which is dne unquestionably 
to the fact that antitoxin was administered in large doses 
at the outset of the attacks, often before a membrane 
had formed. 

Bruce recommends that antitoxin should be given in 
an overwhelmii^ dose just as soon as the clinical diag- 
nosis is made and without waiting for the laboratory 
to confirm it. If we wait for the laboratory we lose at 
least from twenty-four to thirty-six valuable hours. This 
does not mean that we most not send a throat culture 
to the laboratory, for it is most important that we should 
in order properly to take care of contact cases, etc., but 
we most not wait for the report from the laboratory be- 
fore we give antitoxin. It is perfectly safe to give more 
than enough; no symptoms can arise from overdosage, 
but it is very dangerous not to give enough. Antitoxin 
is best administered in one big overwhelming dose. If 
the injeetibn has to be repeated a second time, it is an 
admission that enough was not given the first time. 
The purpose is to smother absolutely the toxin circulat- 
ing in the blood, jnst aa one would smother a fire with 
water. In eases of diphtheria of the pharynx and 
fauces, no matter how mild, the patient fOiould receive 
18,000 to 24,000 units because the toxic absorption from 
this area is so great and if there is much toxemia 48,000 
to 75,000 units should be given. In the cases of laryn- 
geal diphtheria the dosage need not be so large, because 
absorption of toxin is not so great and the danger is 
from mechanical obstruction; 18,000 units will usually 
suffice in these cases. 

It has been proven conclusively that antitoxin in- 
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jected intraTenonBly acts much more quickly than the 
same amount sabcutaneoasly, and therefore it shonld be 
used by this method in very toxic eases where quick 
action is necessary. The subcutaneous antitoxin is al- 
most as effective, but it takes some time to be absorbed 
into the eircolation and it is a great advantage in severe 
cases to ovOTwhelm the circulating toxin all at one time 
with an intravenous injection. With the concentrated 
antitoxin such as can be obtained through the State 
Board of Health, the bnlkiness of serum medication can 
be greatly eliminated and thus a great difBculty in in- 
travenous medication is avoided. With tiiis preparation 
the doctor can give 1,000 or 10,000 units of antitoxin and 
still use the same quantity of semm. 

Commenting upon the use of vaccine in whoopii^ 
cough, Bruce states that the uses may be divided into 
propbylaetic and curative. It is well established that 
vaccines are of benefit in prophylaxis. They are given 
at two-day intervals in three doses, one-half, one and two 
billion bacteria, respectively. There is almost never any 
constitutional reaction after the injections, e. g., fever. 
Some very careful work has been done which goes to 
show that much better results are obtained witii per- 
fectly fresh vaccine (less than a week old) which con- 
tains no preservative. 

Opiniim is divided about the eurative use of vaccines. 
No one is re^y enthusiastic about their results and the 
common. feeling is that they certainly do no harm and 
may do some good. It is generally believed that vac- 
cines do most good when given in the catarrhal stage of 
the disease before the paroxysms have begun. The difB- 
culty arises here of diagnosing between the catarrhal 
stage of whooping cough and ordinary bronchitis and 
the author thinks it is good practice to give vaccines in 
ai^ ease of severe cough where there is an epidemic of 
pertoBsis or a history of exposure to it. The vaccine is 
commonly administered in four doses, at two or three- 
day intervals of one-half, one, two and four billion bac- 
teria, respectively. 

Tha Oontunlnation of th« Hands and Othur Object! 
in tha Spnad of Oontagloos Diieaui. This subject was 
studied at tiie Dorand Hospital, Chic^p>, by W. J. 



PREVENTIVE MEDICINE. 301 

Matonsek.^ He found that pathogenic bacteria present 
in the secretions of diphtheria and scarlet fever cases 
may be eoltivated from the siirroundings of the patient, 
bnt in the former disease less often than in the latter. 
Improperly sterilized eating utensils may readily serve 
as carriers of infectious material. 

The thorough washing of the hands with soap and 
warm running water efSciently removes the secretions 
with which the hands may become contaminated. ■ To 
facilitate this, the skin of the hands and nails requires 
special care in order to insure a smooth healthy siuf ace 
and freedom from any local condition which may render 
thorough cleaning difficult or impossible. 

Qauze masks protect the faces of the nurses from gross 
contamination with particles of air-borne secretions. 

Cultures from the hands of attendants are a iJBeful 
check on the individual technique of those caring for 
contagious diseases. 

Cultural studies of the surroundings of patients with 
contagious diseases may serve to indicate the efficiency 
of the technie employed, and if applied at intervals they 
seem to stimulate attendants to greater efforts toward 
perfection. 

DXPHTHBBIA 

Prerention of Diphtheria. J. H. Doupe,^ in sum- 
marizing the problem of diphtheria prevention, calls 
attention to the value of the Schick test and toxin-anti- 
toxin inununization in the control of the disease. 

He is of the opinion that diphtheria can be made as 
rare as smallpox and thinks that four years of ex- 
perience with toxin-antitoxin immunization has dem- 
onstrated the truth of such an assertion. However, the 
information has spread slowly, and in many quarters 
this preventive measure is unknown or its use not under- 
stood. Therefore, diphtheria is still & widespread dis- 
ease and the deaths from it are unnecessary sacrifices to 
ignorance. The mortality from diphtheria is high. The 
1919 mortality census from the registration area in the 
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United States showed there were almost twice as many 
deaths from diphtheria as from measles or scariet fever. 
So, in spite of the availability of the specific antitoxiD, 
Bombers die from a diseetse which can be erased from 
medical consideration. 

There are many causes of high mortality. The two 
chief causes are delayed and insufiScient treatment. 
Bachf ord states that less than 5 per cent, die if antitoxin 
is given in the first twenty-four hoars, less than 10 per 
cent, in the second twenty-fonr hoars, 20 per cent in 
the third, and 40 per cent, in the fonrth. The delay 
freqnently depends on the insidioosness of the onset, 
particnlarly in the laryngeal and nasal types. A pnm- 
lent nasal discharge may be mistaken for an ordinary 
pus infection in the nasal sinuses, and hoarseness may 
be ascribed to non-membranous eroup. Too often small 
doses of antitoxin are used, which do not retard the 
progress of a virulent infection. The truth of the state- 
ment is very apparent that fewer deaths would resnlt 
if antitoxin were made available in lots not less than 
10,000 onits each. Such a quantity is no more harmful 
than 1,000 units. 

Another very important factor in mortality is age. 
The younger the ehUd the greater the incidence of diph-. 
tberia, and the greater the mortality. Bachford, for 
instance, estimates that during the first year the mor- 
tality is 50 per cent, during the second year 30 per 
cent, and after the seventh year 7 or 8 per cent. The 
importance of the early period of life is further illus- 
trated by Zingher's figures taken from the New York 
City Reports. From 1900 to 1917, 77.5 per cent, of 
deaths from diphtheria occiirred in children under the 
^e of 5 years. In the period from 1891 to 1900, when 
one might say diphtheria antitoxin was being intro- 
duced, tite figures were 81.5 per cent, of the deaths were 
under five years. In other words, increased familiarity 
with and recognition of the value of antitoxin did not 
materially diminish the greater danger of diphtheria in 
the first few years of life. It is readily seen that ai^ 
procedure which will reduce or obliterate diphtheria in 
the first few years will solve the problem of diphtheria 
prevention. 
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Oampaign Against Difdithuia In Largs OmummitieB. 

A systematie plan for the control of diphtheria in Isi^e 
commimities is described by F. v. Gutfeld^ of the Med- 
ical Office of the city of Berlin. 

He considers the education of the public the corner- 
stone of any plan of contagions diseaae control and says 
the first one upon whom this duty falls is the physician 
in attendance upon the case. 

The immonizatiou of contacts with antitoxin is recom- 
mended. If such iudividuala sabsequently develop 
diphtheria and require additional doses of antitoxin, the 
d^iger of anaphylaxis can be overcome if antitoxic 
bovine serum is exclusively used for immuBizing pur- 
poses and the horse serum is used for treatment 
purposes. 

The author points out that the control of healthy car- 
riers is still an unsolved problem; and also that 
T. Behring and Kruse do not consider the isolation of 
such cases practical, while Abel suggests that they should 
be isolated in institutions. 

The control of diphtheria outbreaks in schools and 
institutions, Putfeld holds, should be entrusted to pfay- 
siciaiu and nurses assigned especially to this work, 
beeanse this work can not be attended to efficiently and 
eneigetieally enough by ofScials already over-burdened 
with a multiplici^ of duties. In Berlin fourteen nurses 
are assigned specially to this work. 

D^theiia in Berlin. An epidemiologic study of 
diphtheria in Berlin is presented by E. Seligmann.^ 

In a comprehensive review of the history of diphtheria 
in Berlin and the measures employed for its control, he 
points out that the diagnosis " diphtheritis" first ap- 
peared on the death certificate as a cause of death in 
1863. Since then, and especially in the last forty years, 
rapid advances have been made so that to-day diph- 
theria is bacteriologically one of the best known diseases. 

The diphtheria mortality rate in 1883 was 233 per 
100,000. In the next year compulsory notification by 
phyaioians was first made effectiTe, following which the 
rate gradually went down, reachii^ 86 per 100,000 in 
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1894, the year when antitoxin came into itae. In 18!)ti 
the rate reached 33, dropping to 29 in 1900, and finally 
reached 17 in 1906. It is interesting to note that since 
that time the rate has not again falleD below 22. In 
fact, it reached 42 in the years 1911, 1915 and 1916. 

In general, the figures show that from 1905 to 1914, 
diphtheria has increased in prevalence and has shown 
no marked redaction in its rate of mortality of those 
affected; this rate since 1909, dnring which year the 
mortal!^ first fell below 10 per cent., being namely, 
9.6 per cent. In 1913, 1914 and 1915 the mortality rates 
were 8.7, 8.2 and 8.3 per cent, respectively. 

The fignres presented show greater prevalence of the 
disease in the age groups 1 to 5, and 5 to 10 years or 
107.4 and 111.9 respectively for these two groups, per 
10,000 living in this group for 1905 to 1914. 

On the other hand, the case mortality rate is greatest 
in the to 1 year and the 1 to 5 year group, being 42,7 
and 17.6 per cent, for these two gronps respectively. 

As to seasonal distribation, the figures show that the 
annnal diphtheria cycle begins in August and ends in 
July, the highest rates for Berlin from 1905 to 1914 
occurring in November, 

The figures as to hospitalization show that the per- 
centile of cases hospitalized runs in the ne^hborhood 
of 50 since 1891, end 56 and 55, respectively, in 1916 
and 1917. 

The anthor reports only on antitoxin as an immuniz- 
ing agent. In a series of 7,952 immunized and 6,092 
unimmunized diphtheria families, the disease occurred 
ia 4.5 per cent of the former and in 19,4 per cent, of 
the latter group. 

He says that the work on toxin-antitozin was inter- 
rupted by the war. 

Practical Value of Toxin-Antitoxin Injections and of 
the Schick Test. W. H. Park^ summarizes the practical 
value of the toxin-antitoxin injections in the immuniza- 
tion against diphtheria, and discusses the value of the 
Schick test as a means for identifying those who are 
susceptible to this disease. He points out that efforts 
during the last few years to further lessen the number 
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of deaths end the amount of diphthma by the more 
general use of antitoxin have been largely unavailing. 
Some of the reasons for thia are plain. One of the chief 
ones is evidently the great nomber of healthy individuals 
who carry in Uieir throata diphtheria bacilli. Careful 
investigations have revealed the fact that at any time 
during the winter more than 1 per cent, of the popula- 
tion are diphtheria-bacillns carriers and more than one- 
half of all cases of diphtheria develop in persons who 
have not been in known contact with the disease. Even 
if laboratories, could make throat cultures from every 
one it would be impossible to isolate the number of per- 
sons detected and even those found to be free, at the 
time of the culture, would frequently become carriers 
during the period of investigation. The value of cultures 
for oUier than dif^^nostie purposes is largely limited to 
its use in families and institutions. The effectiveness of 
antitoxin as a general immunizing agent is limited be- 
cause c^ the short duration of the pasnve immunity. 
To be effectual the injections would have to be given 
every three weeks. This is utterly impraetiosble as a 
general immunizing measure. We also have no pros- 
pects of BO educating the public as to the necessi^ of 
the very early use of serum in treatment so as to save 
a much larger percentage than is now possible. Un- 
fortunately, the therapeutic use must always be limited 
in its success because so many do not realize the nature 
and seriousness of the attack soon enough tx) seek early 
treatment, and because so frequently early complicating 
infections such as those due to the streptococcus and 
pneumococcus gain a headway which renders us power- 
less to prevent the development of bronchopneumonia 
or some other dangerous complication. 

At the present time, we realize that, in spite of tiie 
wonderful results of the use of antitoxin, diphtheria is 
still a disease to be greatly dreaded. When the health 
authorities in New York City appreciated that we must 
expect each year about 1,200 deaths from diphtheria 
and 17,000 cases, they began seriously to think of the 
utilization of vaccination with a modified diphtheria 
toxin as a necessary public health measure. Active im- 
monization, if sncce^ul, would have the great advan- 
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tage over passive antitoxin inunnnization of faavii^ a 
mneb loiter duration. 

Touching on some points in the practical applicatiou 
of the toxin-antitoxin treatment, Park attributes the 
reactions eometimes observed to the fact that the diph- 
theria toxin-antitoxin mixture contains, besides the neu- 
tralized toxin, a considerable amount of protein sub- 
stance. This is partly formed of the proteins or^nally 
present in the broth in Tvhich the bacilli grew and partly 
from the antolyzed substance of some of the older bacilli 
in the culture. The reaction to the injection is similar 
to the typhoid vaccine bat it is of less severity. 

As to other factors he says that the element of age is 
vtaey important. The infant in the great majority of 
cases shovB neither local nor constitutional reaction, 
while among small children some 10 per cent, show a 
disturbance, and older children and adults, exhibit in 
perhaps 30 per cent, of the cases considerable swelling 
and more or less constitutional disturbance, with a rise 
of from one to nine degrees of temperature as a rule. 
"Wltiiin twenty-four hoars, and always within seventy- 
two hours, all disturbance is over. No other deleterions 
results have occurred among the many thousands Pait 
has injected. Children of ages between the periods 
mentioned vary in the amount of reaction according to 
their age. The youngest children show the least, and 
the oldest the most, disturbance. A preparation properly 
prepared and tested is absolutely safe for all periods. 
As time passes it becomes slightly over-neutralized and 
loses slightly in its effectiveness. 

As to the immunizing results obtained, Park concludes 
that a few do not become fully immune before the end 
of the sixth month. Each injection adds to the stimulus 
and to the accumulation of antitoxin. The response in 
500 children of an age between five and ten years who 
were carefully observed gave the following results: 
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It is interesting that some 2,400 infants o£ an age 
under one week have been injected irith abaolntely no 
bad effect. This certainly proves the safety of the prepa- 
ration. 

His observations cover a period of nearly five years, 
and up to the present time the inunanity has persisted 
in more than 98 per cent, of the caaes who developed 
antitoxic immunity It seems ae if the stimulus of the 
injections had poafflbly aroused dormant cell activities 
to produce antitoxin and that this production having 
once started continued without further specific impulse. 

As to the use of the Shiek reaction to indicate the 
necessity for and the performance of antitoxin immunity, 
he concludes that when the Schick test is properly carried 
oat it is extremely dependable. If at different times 
different strengths of toxin are used the results will 
necessarily vary. The apparent change of negative 
Shick reactions to positive Shick reactions in children 
over 2 years of age is explained largely, if not wholly, 
by the toxin utilized and the technique employed. Drs. 
Zii^her and Schroeder who have done the tests in in- 
stitutions year after year, have not found a variation, 
from year to year, of over 4 per cent. Whether even 
this 4 per cent, represents a real fluctuation in the 
amount of antitoxin in children, or rather a slight vari- 
ation in the strei^h of the toxin used, is uncertain. 

They have never observed a ease of undoubted clinical 
diphtheria in a child who had given a negative reaction 
in a test carried out by a qualified person. There have 
been a few cases of Suspected tonsillar diphtheria with 
positive cultures. Most of these patients recovered with- 
out antitoxin and they, in no way, differed from similar 
cases in which no diphtheria bacilli were present. It 
seems correct to regard them as carriers of diphtheria 
bacilli who developed tonsillitis from other microorgan- 

Eradioation of Diphtheria by Means of Toxin-Anti- 
toxin rollowisff Bohi<A Testing. E. L. Bauer^ in dis- 
cu«rng this subject, says that it is generally accepted 
that ^0 of a unit of antitoxin to each cubic centimeter 
of blood will protect against diphtheria; i4o of > ^^^ 

(9) Pwn. Mai. JOM., April, 1«1. L -K^jo Ct)OQle 
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certainly will. The Schick test, when performed by the 
technique of Park, does show, when negative, that the 
individual has at least ^o of a unit of antitoxin in his 
blood, and is therefore immnne. If the reaction is 
positive, then the individual is regarded as susceptible, 
not having enough anti-toxin to immnnize him. The 
simnltaneouB perEormanee of the Schick and Bomer's 
tests shows a consistently positive Schick reaction in all 
who lack ^0 of a unit of antitoxin in their blood, and 
a negative Schick test will be recorded when therp is 
more than )i{q oi a unit in the blood. 

Recently Bauer reported before the Philadelphia 
Pediatric Society 3,160 tests, and made the following 
observations ; 

For all ages he found 1,060 susceptibles and 2,100 
non-suscept£lea, or 31.8 per cent, were susceptibles giv- 
ing positive reactions ; the h%hest percentage of positives 
was 72.5 per cent., occurring in children from 6 months 
to 3 years; the percentage of susceptibles steadily de- 
creases until but 13.5 per cent, of adults tested were 
found t» be positive. 

It was noted that entire families were either positive 
or n^ative, exceptions being met with only in the case 
of adults who might be negative while the children were 
positive, or a negative found in a very young infant, 
passively immunized by its mother, while the other chil- 
dren were positive. Subsequently 1,000 more tests were 
performed and these children showed the same approx- 
imate percentages for their ages and consistently showed 
the same features recorded in the findings of the first 
3,160. 

In more than 1,200 patients given toxin-antitoxin, 
including all ages, several facta of interest were noted. 
In institutions where diphtheria was previously con- 
stant and this combined procedure employed, diphtheria 
does not now occur. Bauer noted that young children 
give no constitutional reaction to toxin-antitoxin. The 
older the iadividusl the more apt is a reaction to occur. 
This is due to the bacillus proteins contained in the mix- 
tare, and the reaction is more likely to occur in a per- 
son who has a pseudo-reaction as well as a poutive re- 
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action to the Schick test. At least 34 per cent, of adults 
will give these pseudo-reactions. 

Children who react to toxin-antitoxin do so only after 
the first dose, as a general rule, and reactions to sub- 
sequent doses are milder, if they occur at all. The 
statistics compiled as a result of the work at Girard 
College, Philadelphia, are significant. Of a total of 1,600 
boys 544 received toxin-antitoxin; 119 gave a reaction 
after the first dose ; of these, nineteen reacted after the 
second dose, but more mildly, and after the third dose 
nine of the nineteen gave even milder reactions. None 
who did not give reactions to the first dose gave any re- 
actions to subsequent ones. These boys ranged from 6 
to 16 years of age, and as Dr. F. L. Qreeuwalt, phy^- 
eiaa in chaise at the college, expressed it: "None of 
the reactions was so severe as many that one sees fol- 
lowing vaccination against smallpox." 

Considering the low percentage of adults that are 
soBceptible he is of the opinion that these can be ignored 
with the exception of those whose duties constantly ex- 
pose them to diphtheria and who might be an economic 
burden if taken sick as a result of the exposure. Need- 
less to say, he refers to doctors and nurses. The ad- 
vantage of Schick testing all probationers in training 
schools will at least aid us in separating the immunes 
and non-immunes, and advising any susceptible indi- 
vidual who plans to do contagious work to become ac- 
tively immoniised. 

Value of t^, Schick BeactloiL Following a compre- 
hensive study of the Schick reaction, Gladys Ward' con- 
cludes that the Schick test gives very definite data as to 
which years are the most dai^erous with regard to diph- 
theria infection in a child's life. These are between 6 
months and 6 years while the periods of lowest suscepti- 
bility appear to be under 6 months and over IS years. 
These results are endorsed by clinical experience. 

It is of great value in decidii^ the difficult question 
of whether a patient is a carrier or is really suffering 
from diphtheria. For example, a case of streptococcus 
tonsillitis in a diphtheria carrier would, by culture 
alone, be thought to be one of diphtheria. If a Schick 

(1) BMtOB Ued. Jonr., June 25, 1821. u;iiiji.j.)vCjt)C)gle 
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test were done OQ Buch a gase no doubt would be left — 
in the case of the test being negative the individoal 
would be treated as a carrier, and if the reaction were 
pocdtive, as a case of diphtheria. Similarly, in s case 
mth a purulent nasal discharge the same difficulty 
would arise and a Schick reaction here, too, would indi- 
cate the line of treatment to be followed. 

It has, peihaps, its greatest value in showing us to 
whom, among persons exposed to infection (for example, 
coutaeta, doctors and nurses) we may safely omit to 
give antitoxin — thus greatly minimiging the risk of 
anaphylazia and also saving pain and expense. "When 
possible only those nurses who give a negative Schick 
reaction should be employed in diphtheria wards. 

We are able by means of the Schick test to ascertain 
in cases which have previously had the disease or have 
Iiad antitoxin, to what extent their immunity peisists^ 
and whether they have sufficient antibodies to overcome 
a fresh infection. 

Lastly, it has supplied us with a basis on which to 
build new immunizing methods, which have given such 
encouragii^ resolts in America that we feel justified in 
looking forward with confidence to the day when diph- 
theria will be a disease well under control and the in- 
fant and child life of this countiy robbed of one of its 
chief horrors. 

K]qMriuiOM with Bcblok TmL In their experiences 
with the Schick reaction, A. T. Qlenny and B. A. 
O'Brien' found that there is an error in "filling" capil- 
lary tubes with toxin, as described by Zin^her last year. 
They are of the opinion t^t tJie clinician is liable to 
introduce an error in dilutions owing to the difficulty 
of gettii^ the whole of a minute drop of toxin, which is 
about 0.02 ccm., into the diluting fluid. Earlier in 
their work a hatch of toxin diluted in the laboratory 
sometimes failed to pass their guinea-pig test. It is 
evident that the conditions must be very rigidly con- 
trolled, or the dilution of toxin will not be of standard 
strength. A serious mistake might arise if practitioners 
used weak toxin, and, because of erroneous reactions, 
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concluded that certain patientB were immime and might 
be safely left exposed to infection. 

Qlenny and 'Brien, therefore, make a toxin dilution 
each week and test it intracntaneoasly on normal guinea- 
p^. They find m. r. d. i. e., the minimal dose tfa^t will 
prodoce a reaction when given alone — and also the dose 
that, when mixed with varying quantities of antitoxin, 
will give a reaction. Their current toxin dilution ready 
for the Schick test, when further diluted twenty times, 
causes a reaction in the guinea-pig's skin; OJl ccm. 
when mixed with 0.0004 of a unit of antitoxin and in- 
jected intradermically, most also produce a d^uite rfr. 
action. 

As to the stability of diluted toxin, the details of tests 
presented show that the diluted toxin when kept at 0°C. 
undergoes practically no deterioration in four weeks, 
whereas after seven weeks a loss of about 3°0 per cent, 
in value is found. After seven days at 15°C. the loss 
in potency is just detectible, while after fourteen days 
the loss is about 30 per cent. When kept at 37°C. the 
dilution deteriorated seriously in one day. 

These authors conclude that the Schick test is roughly 
quantitative. A positive reaction does not indicate tiie 
total absence of immunity. The test does not divide the 
population into black and whito, but rather into those 
darker or lighter than a certain shade of grey. If Schick 
had origiuaUy determined on 0.002 of an m. 1. d. instead 
of 0.02, it is practically certain that numbers of people 
who give a positive response to the present standard 
Schick would give a negative reaction with the weaker 
dilutions, and would be considered immune to diphtheria. 
Boughly speaking, people with at least %(, of a unit of 
antitoxin per cubic centimeter of blood give a negative 
reaction, while those with less than %q, or with no anti- 
toxin at all, give a positive reaction. As the result of 
clinical experience Schick decided that it was safe to 
assume that people with %q of a unit were immune to 
clinical diphtheria. 

Park and Zin^er> of the New York Health Depart- 
m^it, have tested over 52,000 children for the Schick 
reaction in forty-four schools of Manhattan and Bronx 

<8) Med. Offlcet, Aug. 20, 1B21. ,-• 1 
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during tlie late winter and spring of 1921. Some of 
their coneliuioiui in r^ard to Schick testing and active 
immoniution which these many tests have disclosed ue 
as follows: 

1. Children from the home of the wetl-to-do have a 
higher percentage of {Koitive Schick reactions than the 
elutdren of poorer groups of the population living in 
closely crowded neighborhoods, 

2. "Contact imninni^" seems to be an important 
element in the establiahment of so-called "natoral im- 
monity." Bepeated exposore to the diphtheria bacilltu 
in the congKisted districts seems to cause not only actual 
clinical cases of diphtheria, but also may produce mild 
infections of the mncoos membranes whicjt are not recog- 
nized as diphtheritic, but which may lead to the gradual 
development of antitoxic immunity. 

3. There seems to be a racial factor in immunity ta 
diphtheria. Negro children living in crowded neighbor- 
hoods show a high proportion of positive Schick reac- 
tions. Children of Italian extraction, Uvii^ in the 
crowded East Harlem section, gave the lowest percent* 
^e of positive reactions. Jewish children, also living 
in congested sections of t^e city, showed a low and chil- 
dren living in the less crowded areas a high percentage 
of positive reactions. 

4. There seems to be a "family factor." There was a 
marked tendeni^ for all the children of a given fami^ 
to show the same Schick reaction. Where exceptions 
to this rule were found, the younger children nsoally 
gave a positive and the older children a negative re- 
action. Again, different families living under closely 
parallel conditions would often show entirely different 
Schick reactions. With regard to the capacity for anti- 
toxin production, there is probably a hereditary tend- 
ency on the part of the children of a family to respond 
either readily, or slowly and poorly, to repeated mild 
infections with the diphtheria bacillus. 

5. Children once reacting negatively to the Schick 
test continue their inmiunity for considerable periods 
of time. 

6. Natural antitoxin immunity in human beings, there- 
fore, can be interpreted as due to a combination of 
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factors in which contact immnnization seems to play the 
most important part. The racial and hereditary factors, 
however, must also be considered. 

7. Schick-positive children who have received toxin- 
antitoxin treatment should not be certified as immunes 
until a re-test has been made. 

The MedUstU Offie»r,* commenting on the ezperieuees 
of Park and Zingher, says that their work appears to 
indicate that, for the present at least, it will be a better 
procedure to continue to give the Schick test in con- 
junction with the prophylactic treatment rather than to 
give the prophylactic treatment alone, as has been done 
in some citiee. Otherwise large numbers of children, 
especially the "combined" reactors, will show severe 
reactions and, in this way, the good-will of the parents, 
of family physicians and of the children themselves may 
be lost. 

Um of Schick Tut and Toxiu-Antitoxlu in an loiti- 
tntion Population. 

Dr. C. A. Earlei> has had charge of the children in a 
laige orphanage for more than ten years. In this insti- 
tution there is always a population of more than 1100 
boys and girls between 4 and 15 years of age. Each 
year some cases of diphtheria have occurred in this group 
and in some years epidemics of this disease have proven 
diflBcult of control. 

In 1917, there were eighty-nine cases with seven 
deaths. In January, 1918, the policy of vaccinating all 
pupils against diphtheria with T-A. was inaugurated. 
The proportion vaccinated has increased until now prac- 
tically all students proven sosceptible to diphtheria by 
the Schiek test are made immone by vaccination with 
T-A. 

Since this policy was begun — at first imperfectly car- 
ried out in 1918 — there have been only twenty cases of 
sore tJiroat in which diphtheria bacilli were found in the 
throat. None of the cases was very virulent. There 
have been no deaths. No intubations or tracheotomies 
have been done. E^ht of these cases developed before 
T-A. was given, e^ht at the time or within three 
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months of receiTis; T-A., and four more than five 
months after its ose. One case developed in a child 
repeatedly found Schick negative. 

Of 1164 children examined by the Schick test 35.33 
per cent, vere found positive. The age distributions of 
these were 4-5 years, 50 per cent., 6-7 years, 38 per cent. ; 
8-9 years, 34 per cent. ; 10-11 years, 33 per cent., 12-15 
years, 28 per cent., over 15 years, 36 per oent. 

Contrary to an opinion sometimes stated, Earle not 
infreqnenUy found one or more Schick-negative chil- 
dren in families where the other members were Sehick- 
positive. Examples— T. family, children, 13,8 and 6 
positive, child 11 negative. E. family, children 12, 7, 5 
and 3 positive^ child 10 negative. T. family, children 
7 and 5 positives, children 12 and 10 negatives. 

As to the efiScacy of T-A. vaccination in Schick- 
positive ehildren, Earte reports that in 274, 87.5 per 
cent, were negative after 3 T-A's. 97 per cent. a:^er 
6 T-A.'s, and 99 per cent, after 9 T-A.'s. In 616 chil- 
dren giving each from two to tax negative Schicks, three 
were found to change to positive. The one who devel- 
oped a diphtheritic sore throat shonld be added to this 
list. Earle quotes Theobald Smith in explanation of the 
fact that in some cases T-A. confers a better immunity 
than does an attack of diphtheria. 

Diphtheria Cairiers. O. H. Weaver^ in a study of 
diphtheria carriers among 500 consecutive cases of ^ph< 
theria treated at the Durand Hospital, exelnsive of 
laryngeal cases, and those patients who died early, found 
that E^ter the first week approximately half of the cases 
that began any week as positive became negative during 
the following seven days. Three weeks after the onset, 
71.2 per cent, of the cases had become negative. At the 
end of four weeks, 83.2 per cent, were free of bacilli, 
and after seven weeks, leas that 1 per cent, yielded posi- 
tive cultures. In on^ a single instance were cultures 
positive after eleven weeks. The cases are considered as 
having been negative on the day when the first of three 
successive negative cultures was secured. If more than 
one day intervened between the last positive and the first 
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oE three ncsative cultures, the day of the first negative 
coltore has been placed midwa? between the two. 

After an analfsis of a seriea of carriers observed, 
Weaver concludes that, as is the ease with many bacteria, 
the largest factor in the removal of diphtheria bacilli 
from the body appears to be destruction by leoko^tea. 
An essential factor in this process of phagocytosis is 
suitable opscmin. 

Efforts at the hospital to clean up carriers are now 
confined to such measures as aid in removii^ local con- 
ditions that favor the retention of the bacilB. Washes 
are employed to remove secretionB and discha^es. Meas< 
nres are used to facilitate drainage from the acoeaaory 
sinuses and the nostrils. Irritating solutiona are es- 
pecially avoided. When the bacilli persiBt after such 
treatment, operative procedures are instituted if the 
localization of the baeUli is such that any benefit can be 
expected. The operations performed have been timsil- 
lectomy and, when the adenoids are enlarged, adenoid- 
ectomy. Early disappearance of the bacilli has followed 
the operations in every case. 

Bemoval of the tonnls and adenoids is advised at the 
end of a mouth if the bacilli persist, or as soon after- 
vrard as the general condition of the patient warrants. 
In small children, in whom prolonged isolation is not 
very objectionable and in whom operative measures are 
less satisfactory. Weaver is accustomed to wait for the 
natural disappearance of the bacilli, mahing use of such 
local measures as seem indicated. When the bacilli per- 
sist in the nose, local lesions in the nostrils, and in chil- 
dren foreign bodies, are looked for. 

When an individual has become a carrier, the measures 
to be instituted dioold vary according as the bacilli are 
or are not virulent. In all non-contsct carriers the 
virulence of the bacilli should be tested. This allows 
most such individuals to be dismissed as not dai^erouB 
to others. "Convalescent" and "contact" carriers must 
always be considered sources of danger. If the carriage 
is persistent, a test of virulence will occasionalfy reveal 
a non-virulent bacillus and allow the poBseflBor to be re< 
leased from restraint. 

Persistent carriers of virulent bacilli generally present 
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some local pathologic condition in the throat or nose, 
the correction of which is nsaally followed bjr disappear- 
ance of the bacilli. No satisfactory means has been 
devised for destroying the bacilli. When local meas- 
Tires are of valne it is nsnally because they aid in cor- 
recting abnormal conditions which interfere with the 
destruction of the bacilli by the natural bactericidal 
processes of the body. If snch local treatment has been 
nnsnccessful, removal of the tonsils and adenoids will 
nsaally be followed by the disappearance of the bacilli. 

F. C. Linton,^ in discnsabr^ ^phtheria carriers and 
their treatment, divides carriers of diphtheria infection 
into two main categories, viz: 

Class A. Those in whom no history of a prior attack 
of diphtheria is obtainable. 

Class B, Those who have suffered, or are suffering 
from, an attack of diphtheria — genenJIy in a site other 
than the fauces. 

Under Class A, he considers those carriers who in 
practice are usually discovered either (1) in taking 
specimens from contacts with a case of diphtheria, or 
(2) in the course of medical inspections of school chil- 
dren, when cases belonging to category "B" are buk- 
pected, and specimens taken. 

Under Class B, he classes those who have or have 
recently had diphtheria, usually in a site other than the 
fauces: He divides this group into the following sub 
classes. 

1. Carriers of nasal type: These are the most fre- 
quently discovered source of spread of infection. He 
found children with the typically inflamed contracted 
nostril — usually cmsted and sore and with a history of 
bleeding — either in the home or in school class, in fol- 
lowing up a case of diphtheria, 

2. A discharging ear, in which the K. L. bacillus is 
locked, is another source of infection. 

3. Wound diphtheria. 

4. Ani mal carriers. Of these the cat has long been 
reputed to be a possible diphtheria carrier. Sav^e has 
performed experiments which go to prove that Dttens 
can not carry the K. L. bacillus. Simons, however, 

(7) Med. Officer, Auj. 27, 1921. ,-, . 
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records a definite inetance of an elderly la^ wlio derel- 
oped a fatal attack of faucial diphtheria after fondling 
a eat which had been ill for one week before her illness 
began. 

In regard to the treatment of the perustent carrier, 
Linton confesses that so far he has not met with any 
form of treatment that has been an unqualified saccess. 
Various remedies — so numerous as to indicate their 
relative inefficiency — ^have been tried locally, and he has 
known intercurrent microbic infections, such as influ- 
enzal colds, to clear up all but the most persistent car- 
riers; but the most persistent have rousted all these 
things. Vaccine treatment is perhaps more promisii^. 

C. G. Guthrie J. Gelien and W. L. Mobs,* in a sec- 
ond eommmueation on "Studies (^ Diphtheria Bacillus 
Carriers at the Medical Clinic, Johns Hopkins Hos- 
pital," conclude: 

First : The diphtheria bacilli present jn a majority of 
healtV carriers are avirulent. 

Second: Avirulent baciUi can not produce diphtheria. 

Third: We have no proof that avirulent diphtheria 
baciUi can acquire virulence. 

For the above reasons they conclude that the carriers 
of avirulent diphtheria bacilli do not constitute a menace 
to anyone in particular or to the community as a whole, 
and that any interference with their liberties on the 
grounds of their being carriers is imwarranted and un- 
justifiable. 

This stand, of course, inunediately raises the question 
as to what constitutes a valid test of virulence. The 
authors believe that the standard guinea-p^ test may 
be taken as a safe index of the virulence or non-vimlence 
of diphtheria bacilli for human beii^. They have a 
certain amount of evidence in support of this belief to 
be presented in a subsequent paper. It may be justifi- 
able, and under certain conditions advisable, to isolate 
carriers until the virulence of the oi^anism present can 
be determined, but if the culture proves avirulent for the 
guinea-p^, further detention of the carrier does not seem 
justifiable. 

They realize fully the time and expense entailed in 

<S) Bull. JolinB HoplcittB Hosp., November, 1930. , ~ r 
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applyinff the puinea-pig test, but think this does not 
equal the ineonTenieDee to the iudmdual and economie 
loss incnrred by needless isolation of a carrier of avir- 
ident bacillL There is urgent need of a simpler, quicker 
and less ezpensiTe viralent test. 

Foorth : The carrier of virulent diphtheria bacilli oc- 
cnpies quite a different position from that of the carrier 
of avirnlent bacilli. While tiiey think that the danger 
from the former has perhaps been over-estimated, they 
recognize the fact that diphtheria bacilli derived from 
him may give rise to the disease in susceptible persona 
In this connection they have pointed ont in a previous 
communication the need of a satisfactory and efficient 
means of ridding carriers of virulent diphtheria bacilli. 

W. L. Moss, C. G. Guthrie and J. Gdien," reporting 
on a study of diphtheria carriers in an orphan aco'^lum, 
conclude : 

First: The carrier of avirulent diphtheria bacilli 
is not a menace to the community. 

Second: A positive throat culture, an elevation of 
temperatore and a pathologic throat condition without 
definite membrane formation are insufScient evidence on 
which to base a diagnosis of diphtheria with entire cer- 
tainty. 

Tturd : Virulence tests are necessary to avoid inflict- 
ing needless hard^ips on carriers of avirulent diphthe- 
ria bacilli. 

A. M. Hewat,* in discussing "Problems Bearding 
Diphtheria Carriers, ' ' sets down the following proposals 
for guidance in dealing with such cases : 

1. Swabbing of contacts should be limited to cases 
in which one has reasonable grounds to suspect a local 
focos of infection, for example, where there have been 
two or three or more cases connected with a certain 
school. He has seen a school outbreak cleared np almost 
at once by the find ing of a carrier. It is wise to swab all 
child contacts from an infected house before allowing 
them to return to school. 

2. One is not justified in reporting a carrier as a case 
of diphtheria. He is not suffering from the disease 

49) BttlL lohna HopMBB H< 
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diphtheria. Ab well noti^ as pnenmonia every perBon 
harborii^ the pneamococciu. . 

3, The isolation and treatment o£ carriers should only 
be carried oat when 

(a) The oii^anisms have proved definitely vimlent 
to gninea-pigs; or: 

(b) Where other circimiBtantial evidence corrobo- 
rates clearly the bacteriolof^c findings. 

Treatment oi Diidith«ia OarrtorB with Detwdoatgd 
KMw-LiUler Vacdne. This subject is reported on by 
A. B. Fraser and A. G. B. Duncan.^ They nr^e the 
differentiation betwerai the "positive throat" and the 
true diphtheria carrier. In the former, the bacilli may 
disappear spontaneooaly and with energetic treatment 
will clear np within a reasonable period. The throat 
which will not clear np, however, and in which the 
diphtheria bacilli persist with unabated virulence in 
spite of the most energetic measures of disinfection, con- 
stitutes the true carrier. 

The grounds on which the authors base their reasons 
for the use of detoxieated vaccine are that a carrier 
possesses a certain amount of immunity, and that a rise 
of his immunity curve to a considerable degree is neces- 
sary before his antibody armament can deal raccess- 
futty with the oi^anisms which he harbors. His im- 
munity would seem to be usually sufficient to inhibit 
the organisms, bat quite insufScient to exterminate 
them ; in other words there is a balance of power. 

From a dose study of the three cases studied in detail, 
th^ conclnde that in the use of detoxieated vaccine we 
have a method of promising cfBciency in dealing with 
contacts, convalescents, and carriers. Antitoxin pro- 
tects only from the toxin produced by the living Klebs- 
Loffier bacilli in the tissues. The vaccine prevents the 
growth and life of the bacilli. In a case of diphtheria 
both vaccine and antitoxin should be given. The ad- 
vantages of dosage allowed by employii^ detoxieated 
vaccine must not be overlooked. 

The dose which they found most effective and yet 
harmless was 4,000 miUion initial dose, 120,000 million 
at end of a month, and 350,000 million at the end of 
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approximately two mouths, nummg the dose up grado. 
ally in the intervening iutervalB. 

Diphtheria Oontrol. B. W. Carey,' in discoaui^ the 
control of diphtheria, considerB thai the main factors 
which may be held responsible for the txmtiniied undue 
incidence and high mortality are three : 

First, and the most important, the incomplete applica- 
tion of procednres of proved worth for the prevention 
and control of diphtheria, for in the hands of public 
health woifcers has been placed a complete arma- 
mentariam with which to wa^ our fight. 

Second, the failure of early diagnosis, and the tardy 
and often insufficient use of antitoxin. 

Third, the lack of realization by parents of the seri- 
ousness of the sore throats of chil&ood and adolescence, 
with the resulting delay in security proper medical 
attention. 

As to the percentage of recurrences, he states that it 
must be admitted that 25 per cent, of the undue incidence 
of diphtheria in Massachusetts for the past year has 
been recurrences in the same communities. One of the 
lai^r cities of the commonwealth reported, for a period 
of eighteen months, nearly 500 casea, 32 per cent, of 
which furnished evidence of multiple household or neigh- 
borhood infection. Ninety of these multiple cases in- 
dicated a probable exposure to a common source of in- 
fection, being reported within forty-eight hours and 
from thirty-nine households. Seventy-three cases from 
thirty-seven households were reported four or more days 
later than the initial case in the household, and fifty-one 
cases in forty-four families gave a history of contact 
with a case in an adjoining or nearby house. 

He believes that if proper and adequate measures were 
taken promptly on the discovery of the initial case, the 
number of secondary infections might be greatly re- 
duced, but the line qua non of the control of diphtheria 
is found in the use of the Schick test, with the immuniza- 
tion by toxin-antitoxin of those who do not possess a 
natural immunity. 

As general remedies to lessen the incidence and mor- 
tality of diphtheria, the following "are especially em- 
phaiuzed: 

(3) Jonr. Araer. M*d. AsH'n., Aug. 27, 1921. t^'HOgk 
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Education of physicians and tlie lait? to the fact that 
all agencies are available for the immnmzation of the 
susceptibte, and for the di^^osis and the treatment of 
the disease. 

Intelligent study and treatment of the "carrier" or 
perhaps more correctly, the "missed ease." 

Education of the laity to the fact that diphtheria is 
often insidious in onset and mild in course, and recovery 
is Tmeveutfol for the patient, yet serves as the focus 
of multiple infections of a far more virulent type. 

Education of local health officers as to the necessity 
of intensive investigation of the source of each case, and 
of the necessity of immunizing other members of the 
infected household. 

Essuitial PreventiTe Heasures. G. H. Weaver* lays 
down some essential points in the prevention of diph- 
theria, bat»d on a study of 147 fatal cases. He is of 
the opinion that assumed results have not been realized, 
and that there has been little appreciable improvement 
in recent years in dealing with this disease. 

The fatality rate in diphtheria in Chicago from 1912 
to 1919 is given in Table I. While there is a slight 
fluctuation from year to year, it is evident that there 
has been no appreciable decrease in the proportion of 
cases of diphtheria in which the patients die. The 
fatality rate for the last four yeara is almost the same 
as that for the preceding four. The figures justify the 
conclusion that in Chicago advantage is not being taken 
of the means at hand for the cure of diphtheria. 



1912. . . 13.04 1 lfll«. . . 11.28 ] 

1913. ..11.081 11.63 per cent. 1917.. 

1914. ..10.87 f 1918.. 
1915...11.eOJ 1919... 



ir Per Cant. 
«... 11.281 

,7... 11.82 I 11.3 
L8...ia.a7f 
9... 9.31 J 



In 147 fatal cases in his series, eighty, or 54.4 per 
cent, of the patients, received no antitoxin at home, and 
nine of them died almost at once after admission to the 
hospital, six before any antitoxin could be given. 

Of these patients, 70.2 per cent, received their first 
antitoxin between the third and sixth days. In all the 
. GiKwIe 

<4) Jour. Amer. Med. Abs'd., June 11, 1^1. '-' 
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cases in whioh the first antitoxiii was [rifen on tlie first 
day, the doM was small and the disease progressed in 
spite of it. In no single case bad an sdeqiiate amount 
of serum been given eariy. 

Of the serenty-fiTB deaths investigated by the Chicago 
Department of Health, twenty-seven are put down as due 
to failure of physicians to make an early diagnosis, and 
twelve as probably due to insufiScient antitoxin. 

Weaver concludes that the defects in the management 
of diphtheria among physicians may depend on Uie fol- 
lowing caoaes: 

1. Failure to make enltnres from sore throats. 

2. Failure to administer antitoxin at once and in every 
case which looks snspieiouBly like diphtheria, without 
waiting for the result of cultures, or in the presence of 
a sii^le negative cultnre. 

3. Failure to follow patients with sore throat after 
seeing them once. 

4. Insufficient doses of antitoxin, which were often 
given, especially in toxic cases. In diphtheria a thera- 
peutic dose of antiboin ^ould be at least 5,000 nnits, 
and often tram 10,000 to 20,000 units. 

5. Failure to get the antitoxin quickly in contact with 
the circulating toxin. Almost without exception the 
antitoxin given patients at their homes has been in- 
jected snbcntaneondy, although much prompter effects 
follow intramuscular injection. 

So much has been said and written about anaphylactic 
shock from senun that an unfounded fear of this acci< 
dent seems quite widely spread among physicians. Ana- 
phylactic shock from serum is a very rare occurrence. 
Compared with the danger from diphtheria, its dai^er 
is infinitesimal and is to be ignored. 

Otmipanttin Studies of Di^theria OnlttirM and 
Swabs. For many years it has been the practice of 
state and city boards of health to send out Loeffler's cid- 
ture media for the collection of material for the diagnosis 
of diphtheria. It has been considered bad practice to 
ship the original swabs to a laboratory for diagnosis. 
We have always supposed that desiccation and the lack 
of food greaUy reduced the viability of the Elebs- 
Loeffler bacillus. Cimol ■ 
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C. C. Yomig and Minna GrookB," in stodying Hob 
qaeation in the laboratories of the Michigan Department 
of Health, came to the conclusion that : 

The diagnostic yalue of swabs and cnltnre media is 
equal. 

The swab has additional diagnostic vahie for other 
infections, notabljr septic sore throat and Vincent's 



The swab Toduces the dangers of contaminated cnl- 
tores one-half, for inoculations are made under more 
favorable conditions in the laboratory. 

And last, bat not least, the cost of the swabs is very 
mnch less than tnbea of colture media. 

Degree ai Immiint^ Iniored by N«g&tiv« Sdiick 
Test. A negative Schick test in cases which have an 
active inunnnity, either natural or acquired, when the 
toxin used and the techniqoe emph^ed has been soitable, 
W. H. Pai^S* says, shows an almost complete secnrity 
from diphtheria, not only immediately, but for the 
fatnre. 

He reports that inuuone persons may harbor diph- 
theria bacilli and that with an intereorrent tonsillitis 
these germs may be foond in the cultures. In an out- 
break studied by him the fact that an extraordinarily 
tai^ percentage of all the children in the institution 
were carriers of virulent bacilli, and only one group 
developed cases of tonfiillitis with pseudo-membranous 
patches, makes it uncertain that the eases were diph- 
theria. 

Diphtheria in Tminnniied Children. S. A. Blauner'' 
finds that diphtheria can occur in children who possess 
either natur^ immunity or are immunized by the toxin- 
antitoxin method. 

An experience in a carefully supervised orphan asylum 
has shown that diphtheria in epidemic form can occur 
among immunized children, and that the value of a 
negative Schick reaction is not universal. The author 
does not present any figures or analysis of tiiese out- 
breaks, or observed cases, therefore his findings must be 

<S) AmeF. Jour. Pub. Healtb, Harcfa. 1921. 

<a> Amer. lour. Dli. Child., July. ISSl. 

(7) Ibid.. Mty, 1821. U;.,....j»vCk)OQle 
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takua with K>iiie reserve, in view of all the other favor- 
able evidence. 

IGIk-BonLe Outbreak from Infected rag&r. 3. £. 
Henry* reports an ontbreak of diphtheria in Williams- 
tvwn, Mass., traced to a dairy farm on which was found 
a girl with a sore r^t inder finger. The girl had 
worited in the dairy all the time, either milking, deliver, 
ing milk or helping in other ways. 

The nail was gone on the Snger and the sore was cov- 
ered by a soft, brownish scab, which on removal diowed 
a whitish exudate. Coltures from this showed B. 
€^>pliihenae. 

The dates of onset of thirty-two cases traced directly 
to atM milk were: Angnst 12, two; Ai^pist 14, two; 
Angost 16, three; August 17, one; Augnst 18, nine; 
August 19, five t Augnst 20, two ; Augo^ ^> one ; Augnst 
22, one; Ai^ust 28, three; August 24, three. 

No farther cases occurred until September 15, at 
which time there was a second outbreak of fourteen cases, 
with onsets September 15, 18 and 19. The infected 
milker had returned home and gone to woi^, September 
11. It was discovered that one of the covre had a teat 
infected with B. diphtheriae and also that the owner 
(a milker also) had the infection in a sore on his hand. 
He stated that he mashed his hand with a hammer on 
September 13. 

SCASLET Feveb 

Dascpuiination in Scarlet 7eyer. The Medical Officer,^ 
in discussing this question editorially, says that the grow- 
ing opinion of the medical profession that in the later 
stages of scarlet fever the desquamated ^in, especially 
on the soles of the feet and the palms of the hands, has 
little or nothing to do with the spread of infection has 
not infrequently given rise to ra&er difficult positions. 
There are good clinical grounds for believing that the 
throat is the primary site of infection and hence it is 
reasonable to suppose that all exudate from that part 
of the body, whetiier discharged through the mouth, nose, 

(8) jDtir. Amer. Ued. Asb'd., Dec, IS, 1920. 

(9) Not. 20, 1820. >- \ 
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or by way of tlie Sostacliiau tabe from a nmiuiig ear, 
is vimlent and capable of conveTing the diseaw to a 
soBceptible person. The vims of the disease, whatever 
it may be, is certainly present in the blood, and the 
efaaraoteristic rash may be taken as good evidence that 
the skin is perfonniag its fonction as an excretory organ 
in common with the kidneys, the congested coni^tion of 
the capillary blood-vessels in both forming at least a 
suggestive analogy. There is therefore nothing in- 
herently absurd in the supposition that the desquamated 
akin is, or can be infections, bnt it is not so easy to be- 
lieve that that infection can still be active in the hard 
akin of the palms and soles after the repeated soaking, 
robbing and scraping with disinfectants and other ap- 
plications that are osnally practiced in hospital in order 
to get the patient fit for discharge. 

The failure of immction treatment to effect any de- 
cided modification of the incidence of scarlet fever, 
combined with the considerations mentioned, have led 
many to suppose that the skin plays a very minor part 
in spreading the disease, and on that account it has 
become the cnstom at many Isolation hospitals to dia- 
chai^e a patient after four or five weeks, although des- 
quamation on the remoter parts of the body is incom- 
plete, provided the general health is good and there 
are no remaining signs of infiammation or morbid dis- 
charge from the throat, nose or ears. 

Ab a matter of experience, the period of from six to 
eight weeks which elapses before desqoamation is com- 
plete nsnally covers the time in which most of the com^ 
plications of scarlet fever occur, and is well beyond the 
average time taken to clear the throat of diphtheritic 
infection. It is quite likely that, as a rule, scarlet fever 
infection dies out in the same time, bat such an arbitrary 
role is not in consonance with modem scientific methods 
and the time seems opportune for some definite pro- 
nouncement to be made by an authoritative body as to 
what points should be considered in determining the 
cessation of infection. 

Searlrt Tvnr Qunattaift. "W. B. Braley* of High- 
land Park, Michigan, recounts two years' experience with 

(1) Jonr. Mlcb. Stat* Ued. Boc., Beptember, 1»M. ^>OOgle 
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the 21-day period of qnarantme in scarlet fever. Un- 
forttmately, the series of cases is comparstively amall as 
one might expect with a city of a population of aboat 
40,000 people. 

The role which he followed was a 21-d^ minimam 
quarantine in the uncomplicated cases and one week 
additional restriction before attending sehools or other 
assemblies. Also, if possible, isolation or removal from 
Uie primary case all exposed children and holdii^ them 
for one week for observation. 

Desqnamation, in his opinion, is not a means of 
spreading the disease, but tiie desquamation when con- 
taminated by the mucous discharge from the ears, nose 
and throat or broken-down glands, may become an in- 
fectious agent. 

In endeavoring to arrive at a definite conclusion as 
to the necessary length of detention in scarlet fever he 
relies on two points in determining the period : 

1. The intensity of the disease. The mucous mem- 
branes in the severe cases are affected more severely and 
the mucous discharge will last longer. 

2. QIandnlar involvement with discharges. This is a 
factor which should determine a much longer quaran- 
tine. 

During the four years that the 21 -day period of quar- 
antine has been in effect to a "greater or less" extent, 
the number of cases of scarlet fever have run, as follows : 

Tear E>t Population No.Caae* AT.DaTB'Quanui. 

1917 37,000 238 23 

1918 88,000 80 24 

IftlO 39,000 112 26 

1920 43,000 173 23 

Wm. De Kleine, in a discussion of Braley's paper, 
said that in the city of Flint the 21-day quarantine was 
begun in May, 1919. Prom May, 1919, to May, 1920, 
there were 282 cases reported, and from May, 1920, to 
May, 1921, there were 467 cases reported, a total of 749 
in the last two years, as compared with about 850 for 
the two previous years. 

Sfffead fd Hunolytic Btreptocood. B. TnnniclifP 
states that hemolytic streptococci may be isolated from 

(2> Jour. Infec. Dli., Jnlj, 1«21. C k)C)Q[e 
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the floor and walls of rooma occnpied by patiente suffer'^ 
ing from scarlet fever and diphUieria, from the finger- 
niuls, shoes and masks of attendants, and from the eat- 
ing ntensils used by the patients. 

Only five of the twenty strains isolated were opsonized 
and agglutinated by the serum of sheep, immunized with 
a hemolytic streptococGas from scarlet fever, and benee 
considered as specifie for the disease. 

The experiments also suggest that while patients with 
searlet fever generally rid themselves of specific hemoly- 
tic streptococci in from three to four week% patients with 
discbai^ies may retain them longer, and that specific 
streptococci disappear generally when the aoarlet fever 
patient becomes non-infections, accordii^ to clinical ex- 
perience. 

The Oontrol of Meailes. The London County Coun- 
cil in November, 1920, decided to invite the Metropolitan 
Borough Councils to appoint representatives to attend 
a conference for the purpose of considering measures 
for the better control of measles in London. The con- 
ference was held at the County HaU on Feb. 25, 1921. 

The MeiUeal Officer^ summarizes the report of the pro- 
ceedings as follows : 

The conference was invited to eondder (1) proposals 
for farther legislation, and (2) proposals for making 
more effective the existing powers of the council and 
the local sanitary authorities. 

No proposal for further legislation in respect of 
measles was made at the conference. Under beading (2) 
a resolution was passed, as follows : 

That for the better control of measles in the county of 
London, there ^ould be the fullest measure of co-ordi- 
nation between the central and local authorities and 
other agencies concerned in the care of children ; and it 
is dedrable that — 

1. Eveijr effort ahonld be made tbTongh the sehool organization 
to obtain the earlieet possible infonnation with regard to 
tlie reasons for abienee from sehool of ehlldren, anweially 
those attending infants' departments, and that ttie fact 



(S) Jnly 9, 1921. 
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of tlie azI«t«neo of meulM in th« bomei of the eMldren 
dunild be comninnfaated at once to the loul medical offl- 
«er of health. 

2. Btqw ahonld be taken, if poodble, to insure that paranta and 

Enatdiuu of children Iteble to Attend Mhool ■bmild noUfy 
Ou heftd teneber of the Mhool within f or^-eiriit bonis 
wban » diild ia kept Kwaj on ueonnt of ill bMltti, statbig 
tb» nppuent nature of tike lUnew or indiifposition from 
whieh UM child li Boffering. 

3. Everj poMlble effort should be made to derelop the prori- 

don of noTsiiig sadatanee in the ease of mualea, and that 
the aothoiitiee of all bo^titali and diapenaariee, and pri- 
vate piaotitioners, should be made aware of the faeilitiee 
that exist for obtainioK noraing aasistanee In the esse of 
measles, and that forroa ahonld be aupplieid to them npon 
wUeh application could be made for nnraing tKBboent in 
suitable oases. 

In Tcference to ezistin? arrangemoits it was noted 
that the knowledge of measles cases is ohtained to a 
e:reat ^tent through the attendance of children at 
school, and the control of the disease ia necessarily de- 
pendmt largely on the utilization of the resources of the 
school oi^anization and the school medical serrice. In 
eritieism of the arrangements, it was ni^ed by repre- 
sentatives at the conference that under the arrangement 
normally obtaining there is considerable delay in the de- 
tection of cases of measles through the school oi^aniza- 
tion, and consequent delay in communicating to the 
borough medical officers information as to cases ao 
detected. 

In order to meet the proposal in the resolntion of the 
conference, the edncation committee are prepared to take 
steps to seonre the issue to school teachers and attendance 
officers of a general instruction enjoining them to ac- 
quaint the borough medical officers at once, on forms 
already used for reporting eases of infections illness, 
of all detected cases of measles, with information of any 
special circumstances within their knowledge, particu-- 
larly where young children under school age are affected 
and where home conditions are unsatisfactory. 

The conference also proposed that steps shotdd be 
taken, if possible, to ensure notification by parents and 
guardians of absences due to illness and the apparent 
nature thereof. 
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It should be noted th&t these measures were appar^ 
eiitly deemed necessaiy because measles in England and 
Wales is not a reportable disease. 

In 1915, meases was made eompulsorily notifiable 
throughout England and Wales by an Order issued by 
the late Local QoTemment Board, and in 1919 — after 
four years' operation — ^the order was rescinded by the 
Ministry of Health, as the result of consideration of 
varions criticisms as to the inefEcctiveness of the order. 
In commonicating this decision, the Ministry pointed out 
that local authorities were free "to organize various 
forms of combating and preventing the spread of the 
disease inimediatriy on receiving information respecting 
cases of measles oecttrring in their districts from the 
many different local soorces of information now 
available." 

The conference, after a consideration of this question, 
passed a resolution "that the notification of mea^ by 
the medical profession is necessary for the following 
purposes, vie: 

1. To secure the prompt segregation of sosceptible 
contaete attendii^ the public elementary schools; end 

2. To render efficient any provision of nnrstng aid by 
the local authority." 

The public health committee of the London Coonty 
Council, in its report of the conference proceedings, 
conxments on the aforesaid resolution, as follows: 

"We concur in the opinion of the comity medical offi- 
cer that the detection and reporting by the school 
oi^anization of cases of measles gives a more complete 
result than would be attainable by compulsory notifica- 
tion ; and that it the public money needed for compul- 
sory notification were spent on additional nurses or 
health visitors, or on after-care, there would be — with 
the existing means of securing information of cases — a 
far greater prospect of reduction in mortality dae to 
measles and of amelioration of the vast amount of ill- 
health and physical defect for which measles is lai^ely 
responsible. 

"The resolation of the conference in favor of the 
compolsory notification of measles by the medical pro- 
fessicm was not a onanimous decision, as a considerable 
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miDority voted against the propoaal. In our opinion 
the improved arrangements sn^^ceBted in this report 
for detecting casea of measles, and givii^ the officers 
of the borongft conncila the earliest poBsible notice 
thereof, will go far towards meeting the objects of 
the remllttioa, and Aoold certainly be tried in prefer- 
ence to an immediate extension of compulsory notifica- 
tion throughout London." 



Whoofinq Couob 

Taodne Thwajiy ii Uw Host Batknul tatd EtFeoUve 
Method of Preventlnjg Whoojrinf Oaat^ in PuUie Ai- 
ititatknu. C. J. Bloom and 6. J. De Beyna* report 
good resolts from the prophylactic use of vaccine in 
preventii^ the spread of vhooping cough in an orphan 
asylum in which five cases of the disease occurred in 
April, 1919. PraeticaUy all the remaining children had 
been subject to infection, the total number bein^ 204, 
ranging in age from 10 days to 6 years, ninety-seven 
being 1 year of age or under. This asylum cares in the 
main part for the greater number of illegitimate chil- 
dren bom in the institution, ei^, and in neighboring 
parishes. A lai^ percentage of tiiose admitted are 
marasmicj others show different manifestations of mal- 
nutrition, and many give signs of congenital lues. 

The vaccine employed in this institution was a mixed 
stock vaccine (recently prepared within one month). 
No preservative was used in the manufacture of the same. 
Each cubic centimeter of the vaccine contained 5,000,- 
000,000 Bordet-Oengoa bacilli and 3,500,000,000 infla- 
eaxti bacilli. 

The dosage was as follows : Infants under 6 months, 
0.25 c. e., three doses on alternate days. Infants from 
6 months to 1 year, 0.5 c. e., three doses, on alternate 
d^is. Children from two to six years, 1.25 c. e., three 
doses, on alternate days. 

In previous years not less than 50 per cent, of the 
mtire number of children living in this institution con- 
tracted whooping cough. From the first week in May, 

(4) New OileBiii lf«d. and Baig. Joar., April. IBSl, ,| 
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1919, to the first of Jannuy, 1920, there was not a new 
case of whooping coi^h noted in the institotioa. 

Smallpox 

nw AlK^itioii <tf BmtUpox. This is considered hj 

W. McGonnel Wanklj^" in an adress before the Annn^ 
Meeting of the Association of Pnblie Vaccinators of 
England and Wales. He said that it was his aim and 
object to keep smallpox out and that was identical with 
the aim of all vaccinators. They know the present 
waste from smallpox and the risk of calamity in the 
shape of a smallpox epidemic. The trae and ultimate 
objective is to attack smallpox, throw it oat of the 
country and keep it ont. Success can never be achieved 
by merely planning to prevent smallpox. 

He nrgea that smallpox must be r^arded as a woiid 
disease ; as we live in the world we must needs be ex- 
posed to it. This factor is one of our main dangers. As 
often as smallpox was checked in Ei^land and Wales 
inland, even to the point of extinction, it was brought 
in again from overseas and re-appeared. 

To the proper application of vaccination dnring the 
war, the almost complete freedom of troops from small- 
pox could be attributed. He is of the opinion that the 
whole population could and should be bron^t into the 
same position of security. 

In concluding, Wanklyn declared from his own per- 
sonal knowledge of the subject that daily we are near 
an epidemic (^ snullpox on a large scale, which once 
b^un hardly anything but the lapse of time could stop. 
Once begun this would necessitate beyond all shadow 
of a donbt a huge expenditure, certainly running into 
millions of pounds. The proper way of prevention is 
to look the facts in the face. 

"Also, we shoxdd consider the heavy cost of existing 
anti-smallpox administration and the immensely greater 
ezpenditore which is constantly so near. It would be 
ealamitons, indeed, to life, to ^ciency, to buainess, to 
finance, and to general health administration if, in 

(5) Med. Officer, Feb, 28. 1921, ,■,, « ,.Ct)C)Qle 
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addition to our ezistm? troubles, tiiere aaperrened an 
epidemie of smaUpox." 

Antagoniim to Vacoination. In 1904 it became ap- 
parent to W. S. White* that, in reference to vaccination 
against smallpox, there most be more than ordinary 
caose for so much criticism and fanlt-flnding and that 
there was need for investigation to ascertain the reason 
for tlie common antagonism of the laity. It did not 
take ioi^ to find that the necessity of vaccination was 
looked upon by a great many people as imaginary while 
others who believed in its efficacy were not entlinsiastic 
becanse they had had unpleasant experiences, such as 
sore arms or 1^^ which left them the possessors of hid- 
eons sears after submitting to that which promised to be 
a simple operation. There seemed also to be no intelligent 
understanding as to the length of time immnnity conld be 
hoped for, neither was there any uniformity in the 
tediniqne or methods of the vaccinators. Furthermore, 
the scars representing successful takes known as typical, 
were of such varying shapes, sizes and appearance, that 
confusion of necessity existed in the minds of many 
physicians and of more patients — a state of affairs very 
much to be regretted, but which up to the present time 
has not greatly improved. These conditions and doubts 
naturally bring up the question, what is to be done to 
establish the true status of vaccination, eliminating some 
of the disagreeable features and all of the avoidable 
happenings f 

He concludes that it should be obligatory that each 
vaccinator should use the best virus obtainable, that of 
accredited laboratories onlyj ^ould have it fresh, in 
faermetieally sealed tubes, and keep it in refr^eration 
according to specified directiona There is nothing used 
by the medical profession more susceptible to atmos- 
pheric conditions, or more perishable than vaccine virus. 

In summing up the work on vaccination it is the 
author's belief that a regular system, similar to that 
outlined below, will be of advantage to all future woi^ 
in vaccination: 

The cool and cold months should be selected when 
posEoble. 

(6) iuTMed. Joor., MarcH, 1821. ,-- i 
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Use nothing bat freah Tims of accredited laboratories. 

Veeeination should be done vith all the precantuois 
as to cleanliness tliat is customary in the case of sargical 
procedures. 

Bo not nnneeessaril; matilate or destroy the iutegu- 
meut. 

Three points of inoculation give the best results. 

Never dress vaccination wounds, but permit them to 
get plenty of air, 

Aecord all primary raccinations with the date, age and 



Becord all re-vaccinations in the same careful manner 
as the primary. 

Study scars of typical vaccination, observing closety 
the immunity th^ give the individaal. 

Becords full and complete, from which statiatica may 
be compiled, will ultimately define the protection ac- 
corded one typically vaccinated. 

Smallpox in England. A note of patient resignation 
with regard to the smallpox sitnation in Great Britain 
comes from the pen of that staunch defender of the 
public health, Stephen Paget.' The antivacciu^ion 
movement is tijo strong and the ravages of smallpox are 
too mild to warrant hope that the nation will be brought 
aroimd to a policy of vaccination. Great Britain has 
ceased to be a well-vaccinated country. As time goes 
on it will become less so. When smallpoz some day gets 
a start, as some day it will, there will have to be huirud 
vaccination of nuUions of people and even then many 
will die and many thousands will sufFer because of the 
false teachings of the antivaccinationists. The experi- 
ence through which Glasgow has just gone stops the wave 
somewhat, just as that of Gloucester in 1895-96 stopped 
it to a considerable extent but markedly to impede it 
something mnch more serious will be required. 

So far as the average British subject is concerned, 
he believes in the efficacy of vaccination. For that mat- 
ter so does the antivaecinationist. Few take any stock 
in the wild, malicious lying statements of the propa- 
gandists but the average citizen does not think the dan- 
ger of smallpox great enough to warrant him in incon- 

(T) Inter. Jonr. Pqb. He&ltb, Maicb-Aprll, 1921. ,-- , 
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Tenieneing himself to any serious degree. He thio^ 
the health officer wants to carry out the pn^ram because 
of his faith in its effectiveness, his pride in bis work and, 
in some measore, because the procedure has been called 
into question. Like every other man he becomes over- 
imbued with the importance of that which constitutes 
his life work. Though the average citizen rather honors 
him for that he, at the same time, distrusts him to the 
extent that he judges for himself as ta how much of the 
program be will go along with. Vaccination is begin- 
ning to be regarded as we regard those doora in theaters 
which are mailed "emergency exit." The majority of 
Englishmen and Englishwomen are inclined to keep it 
for that purpose only and to see what will happen. 

"The gradnal subsidence of the disease and its milder 
character during the past thirty years, in spite of the 
leBser number of people vaccinated, has been Uie greatest 
factor in the development of this Micawber sentiment. 
This popular attitude might not have developed had the 
medical profesaon forty years ago been more united in 
the cause of public health. But it's too late to worry 
about that now. We can only await the oncoming of 
disaster with resignation and trust to the authorities of 
that time and place to pull their people out as promptly 
and with as little loss of life as possible. " 

QuKTBiitine in Smallpox. In reference to the ques- 
tion whether smallpox may be controlled by quarantine 
measures, in lieu of vaccination, as is held by some, W. 
J. Hanna^ says that the general laws of the State of 
California require that each person who has contact with 
a case of smallpox, subsequent to the appearance of the 
smallpox eruption, shall be vaccinated or put in quaran- 
tine for a period of twelve days. There is no reason why 
a person who is afflicted with smallpox should be quaran- 
tined, except that people who refuse to be vaccinated 
are protected from the disease. One of the main reasons 
why antivaceination propaganda is spread, is because 
conscientious objectors feel safe from contracting the 
disease on account of rigid quarantine. With these facta 
before us, he recommends that free vaccination be of- 
fered, and quarantine of smallpox be abolished. 

(8) ciuf. Stat* Jour, ol Med., Vnj, 1881, ,-, , 
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Control of Smallpox In California. Tlie California 
law relating to vaccination as a requirement for scliool 
attendance has two affirmative featores and three whidi 
negative tlie law. The first two provisions require a 
certificate of the vaccination or of the health officer 
that a suceessfol vaccination has been done within seven 
years. The three negativing provisions say that such 
certificate will not be required if a physician certifies 
that he has tried repeated^ but unsuccessfully to vac- 
cinate the individual, that he is naturally immune to 
vaccinia or, that the parents or guardians ere con- 
scientiously opposed to vaccination. 

J. N. Force* says that 80 per cent, of the school popu- 
lation of California is now unvaccinated lai^ely because 
the last provision offers an easy way out of expense or 
trouble and the public is no longer afraid of vaccination. 
The proof that the element of conscientious objection is 
merely a snbterfuge is given in two experiences at 
Berkeley in which about 95 per cent, of the so-called con- 
scientious objector children were promptly vaccinated 
by request of parents when there appeared danger im- 
mediate enough to be appreciated by the parents or 
where vaccination was the least tronblesonie of alterna- 
tive procedures. Force tells us that the constitutional 
objector clause of the law has twice been declared un- 
constitutional by California courts (William vs. Wheeler, 
Appellate Decisions, Vol. 18, page 51 ; see also same case 
in superior court). 

The result of this large gain in the proportion of the 
unvaccinated in tbe California schools is a reversion to 
the type of age distribution which prevailed in the days 
before Jenner. In other words smallpox in California 
has again become a disease of children. California, 
thanks to this law, has gone back to where Scotland 
was two hundred years ago. The number of cases of 
smallpox in California has risen from 91 in 1915 to 2053 
in 1919 and 4486 in 1920. Of 4226 of the 1920 cases 92 
per cent, were never vaccinated, 7 per cent, were vac- 
cinated more than five years before and 1 per cent, were 
vaccinated within five years, The curve of age distribu- 

(9) Amor. Jont. Fob. Health, FebrDiry, lOSl. 
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tion sliowed the maximam number of cues at age 6 in 
1916 ; at ag^e 8 in 1918 and at age 8 in 1919. In each 
year there was a decrease in the.yeara of adolescence and 
then a second peak. In 1916 the second peak occurring 
at age 33 was 75 per cent, as high aa the first. In 1918 
at age 38 was 60 per cent, of the first and in 1919 the 
second at age 40 was 40 per cent, as high as the iSrst. 
The childhood peak of 1918 was three times as high and 
that of 1919 was eight times as high as that of 1916. 

Of 205 patients in 1916 five were over 60 years of 
age, one was 78, Of 654 cases in 1918 nine patients 
were over 60 and of 1560 cases in 1918 forty-two were 
over 60, one was 78. 

In the Univer»ty of California they ignore the fifth 
provision of the law, the conscientious objector claose de- 
clared unconstitntional by the courts. They accept a 
vaccination scar as reasonably good evidence of im- 
munity to smallpox regardless of the i^e of the scar. 
They vaccinate all those without scars and accept all 
those with scars. This policy has been in operation since 
1906 and it has work^ This supersedes three of the 
four provisions of the law. 

E^erience proves that there is no such thing as a 
person naturally immune to vaccinia. If cold fresh 
potent vaccine is used all persons who have not had 
vaccinia can be successfully vaccinated. In 300 entrants 
with no scars but with histories of previous unsuccess- 
ful attempts to vaccinate Force, by using fresh cold 
vaccine, got 297 primary vaccinias. 

The only way to detet'mine a person's susceptibility 
to vaccinia is to vaccinate with fresh cold vaccine and 
to observe the ^te for one of three reactions, primary 
vaccinia, secondary vaccinia or the inunune reaction. 
The possession of a well-defined vaccination sear is not 
'evidence of immunity to vaccinia. Kitasato found that 
14 per cent, of persons successfully vaccinated could be 
successfully revaceinated within a year. Nevertheless 
the only practical method of controllii^ noallpox is to 
examine for sears. All persons not having sears are 
vaccinated or excluded from school. No certificates of 
any character are accepted. 

u3«.z™»vCt)C)gle 
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PlAGTJE 

Plagne OontroL The methods of plague control 
are gmmuarized by F. Simpson.^ lu Califomia he re- 
ports that plague is confined to a small endemic focus 
among the ground-squirrels. The flea found infeBtix^ 
these animals and their burrows is usiially present in 
great numbers, and the ground-squirrel appears to be 
its selective host. It readily bites man. 

The three plague rats of the United States with which 
we are concerned, are the Norway, or Mus norvegieua; 
the Almcander rat, or Mus alexandrinui, and the Ibidian 
black rat, or Mug rattus. All are fiea-ridden, all are 
semi-domesticated, and all litter continQOUsly throoghoat 
the year. All are homed in our seaports and under nor- 
mal conditions all will be found occupying the same 
premises — ^the Norway in the ground under floors M. 
rattus and M. aUxandriTtfUs in the walls and on upper 
floors. 

He concludes that if we are economically and efS- 
eiently to ward off plague we must rid ourselves of the 
rat. This demands coordination of effort, management, 
organization and funds. Bat destruction and rat-proof- 
ing are preventive measures that fortunately do not 
involve financial loss, while they will eliminate the dan- 
gerous rodent from Uie homes and environment of men. 

Detection of Sodent Plstfae- I'he signs of plague as 
they occur in rats and guinea-pigs and the laboratory 
procedure employed in their detection and confirmation 
are outlined in a paper by C. L. AViUiams.' He states 
that upon the demonstration of the presence of plague 
depends the institution of eradicative measures. If the 
infection is severe, intensive eradicative measures must 
be applied as rapidly and completely as possible; if 
light, time may be safely taken for the oi^anization of 
a smaller but more efficient and less expenrave force, 
a contrast of conditions recently illustrated in Btuiumont 
and Galveston, Texas. Delineation of the infected area 
enables the concentration of eradicative efforts within 
it, though trapping must to some extent be maintained 
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in all parts of the conunonity in order to detect at oace 
any spread. 

The di^nosis of infected rats is in the last analysis 
based upon a demonstratioQ of the presence of BaeSlui 
pettit, althoiigh in actual practice many cases u« de- 
clared positive after a review of the gross lesions only. 
However, havii^ confirmed the presence of B. peatit in 
the first rodent case many of the subseqaent ones may 
be safely diagnosed from gross lesions. 

The cardinal or major signs of acute plague are five 
in nnmber: injection, babo, granular liver, large dark 
splerai and pleural effusion. It is rare that aU occur in 
any one rat, and equally rare that any of them appears 
alone. These signs are characteristic o£ pl^pie, a^ oc- 
cur in other conditions with such exceeding rarity that 
most workers in this field are inclined to agree with the 
Indian Plague Commission that a well-marked ease may 
be safely diagnosed even when culture and animal test 
are n^ative. 

As to the proportion of rats infected in a plague- 
infected territory, Williams states that in this country, 
where eradication is begun early, the trapped rats 
brought to the laboratory seldom show more than 2 or 
3 per cent, infected, and usually lower. 

As eradication proceeds, the proportion of infected 
rats declines, rapidly at first, then more gradually and 
may go as low as 0.01 per cent, or less before becoming 
zero. The highest proportion recorded in this country 
was recently seen in Beaumont, Texas, where seventy- 
five or 15 per cent, of the first 500 rats were found in- 
fected. 

Enobphautis Lethaboicu. 

Stody of Thirty-nine Oases. W. St. C. McClurea pre- 
sents "A Local Survey of Encephalitis Lethargica," 
baaed on thirty-two cases occurring in Manchester dnr- 
ing 1920. During 1920 and in the early weeks of 1921, 
tlurty-nine persons, in whom the date of onset of illness 
was in 1920, were reported to be suffering or suspected 
to be snfferit^ from this disease. After investigation 
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and observation thirfy-two were aecept«d as trae cases, 
some other diagnosis being sabseqnentlr arrived at in 
the other seven. 

The disease showed no signs of infectivity — that is to 
say, no connection was traced between the cases wfaieh 
were widespread over the city, nor did infection spread 
to any of 138 family contacts. No common Bonree of 
infection was found. As regurds the milk supply, for 
instance, of the thirty-two persons affeeted, fonr habit- 
nsUy consumed condensed milk, and the remainder ob- 
tained their milk from twenty-eight different sources. 
Nor does transference by means of other foods seem 
likely, though the investigation in this direction is in- 
complete. Housewives and workers were attacked in 
about equal numbers, scholars and infants did not es- 
e&pe. It is certain that cases of encephalitic lethargies 
occur which remain unrecognized and escape investiga- 
tion, and so connecting links may be missed. Neverthe- 
less, the conclusion may be deduced either that the dis- 
ease is not infectious or that the infective material is 
widespread, and that there exists among the majority 
of people a natural immunity to it. 

It is McClure 's opinion that until our knowledge be- 
comes more complete encephalitis lethai^ica ^onld be 
presumed to be infectious or contagious and precautions 
taken accordingly. 

The Mescal O^er* commentii^ editorially on en- 
cephalitis lethargica says: 

Dr. F. G. Crookshank in 1919 published a paper in 
the Proceedings of the Boyal Society of Medicine (Vol. 
XII), in which he worked out, learnedly and with care, 
the history of epidemic encephalomyelitis. His his- 
torical researches showed that clinical conditions which 
we now call by various names (such as polio-encephalo- 
myelitis, polyneuritis and encephalitis lethai^ca) have 
been recorded by the medical faculty and others during 
the last 450 years at least ; and that for the most part 
these occurrences have been noted as incidental to the 
sweating sicknesses, influenzas and catarrhs. 

Bdle of FiltraUe Virtu. W. Thalheimer" presents 

(41 Uarch S. 1921. 
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evidence confinaiiig the remits of Loewe and Stransa 
with reapeet to the flltrsbility of the viros from cases 
of encephalitis letbargica. 

From foor oaaee, two of the fnlminatiiig tTpe, he ob- 
tained a minute filtrable microoi^anigin, which he sac^ 
ceaafnllf coltivated in ascitic Said tissae medium, from 
brain sobstance and spinal cord fluid. He believes that 
this organism is identical with the one described by 
Loewe and Stransa. 

Typhoid Fevbb 

FreruiUra Heanms in Britidi Army. In the Fin- 

layson Memorial Lecture, William B. Leiahman^ re- 
ports on "Enteric Fevers in the British Expeditionary 
Force, 1914-1918." Of preventive measures he speaks 
especially of inoculation and carriers. 

The carrier problem in general, he says, is sufficiently 
difficult to de^ with in times of peace, bat in war, al- 
though our powers are neater, the difficulties are enor- 
moui^y multiplied, while the grave potentialities con- 
sequent upon the presence of undetected germ carriers 
among troops in crowded and often insanitary surround- 
ii^ are obvious. In the British Expeditionary Force 
it was a rule that every diagnosed ease of typhoid, 
paratyphoid or enteric group infection ^ould, when 
fit for transport, be invalided home, neither the accom- 
modation nor the conditions being altogether suitable 
in France for the necessary prolonged period of con- 
valescence. Consequently, it fell to the medical anthor- 
ities at home to carry forward and complete the bao- 
teriol<^c tests requisite to establish, with reasonable 
certainty, the eventual freedom of the convalescents from 
the carrier condition. 

To this end, centralization of the returned convales- 
cents was obviously the best means of seooring hoQi 
oniformity of practice and economy of labor. This 
was arranged for by the creation of typhoid convales- 
cent depota, and evraitually a mngle depot. In these 
depots, the case was caref nUy followed up, and the rule 
olmrarved that no patient should he allowed, under ai^ 

(«) oiugow Med. Jonr 
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eircomstaiicas, to retnm to an Expeditionary Force until 
at least time consecatiTe bacteriologic examinations of 
the excreta, condncted at intervals of seven d^^, should 
have proved negative. Cases in which the chronicity of 
the carrier condition bad already been established, either 
overseas or at home, were naturally subjected to a still 
more rigorons standard of cure, in view of the well- 
known intermitteney which snch chronic carriers may 
at times present. These precautions worked excellently, 
very rarely a healthy carrier was encountered in France. 
Cases, however, did occur, uanally detected as the result 
of the rigorous investigations undertaken in connection 
with some small explosion of fever of uncertain nature 
in a unit. In a number of these a typhoid or a para- 
typhoid carrier was run to earth, and usually found 
ei^er to be a man who had had an attack of one of 
these fevers before the war or who, during the war, 
usually through some error of diagnosis, had escaped 
the meshee of the net spread for his capture. 

The low typhoid rate in the British Expeditionary 
Forces Leishman attributes in no small measure to the 
efficiency with which this organized campaign against 
the carrier was conducted. 

In reference to inoculation, attention is called to the 
fact that by degrees the number of cases of paratyphoid 
under treatment in hospitals came to exceed those of 
typhoid, the lines crossing one another in the month of 
June, 1915, and from that time till the end of 1918 
paratyphoids retained this preponderance. Both forms 
were representedj but paratyphoid "A" was always 
rarer than paratyphoid "B," the British experience in 
this being the reverse of that of their French colleagues. 

In view of the general recognition of the protective 
value of typhoid vaccine, it was natnral that similar 
hopes ahotdd be held on the possibilities of proteetii^ 
against paratyphoid infections, either by a separate 
vaccine or by one in which paratyphoid bacteria were 
mixed with typhoid. 

Experiments were carried throx^h successfully under 
the direction of Colonel D. Harvey, Director of the Vac- 
cine Deiwrtment of the B. A. M. College throughout the 
war, and they resulted in establishing the points that 
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a sufficiently lai^e dose of para. "A" and para. "B" 
▼accin* eoold be added to the eostomary dose of ^rphoid 
vaccine without causing reactions appreciably more 
severe than th(»e of T. V. by itself, and without inter- 
fering with the satisfactory development of typhdd 
immune substances in the blood of inoculated ftnimalg 
and inoculated men. As regards tiie development of 
immune substances against the two paratyphoid organ- 
isms, this was also regarded as fairly satisfactory, 
though here they had no effective standards to work by, 
while the actual d^ree of protection against para- 
typhoid infection had obviously to be left for fatore 
decimon from statistical evidence. 

The actual formula of the mixed vaccine determined 
upon, and used for the rest of the war, was as follows : 

BatiUiu Itt Dose 2nd Dose 

B. tjtpliOM* 600 MiUiona 1,000 UlUions 

B. pantfphottu "A" 37S HllUoiu TSO Ulllioiis 

B. paratyphomt* "B" 375 HiUbiu 750 MiUiom 

As to the results of mixed vaccine, Leishman concludes 
that they were clearly successful in securing to the 
army a considerable measure of protection against para- 
typhoid infections, in addition to that against typhoid 
itself, the protection against the former being of a 
lower grade than that against the latter. 

Inoculation with T. Y. alone had conferred an appre- 
ciable degree of protection against paratyphoid, in ad- 
dition to the marked immunity it gave against typhoid. 
The %ures, as far as they go, appear to show a more 
pronounced effect of the vaccine upon the severity of 
the attack, as judged by the case-mortality, and this 
appears to strengthen considerably the assumption that 
the typhoid vaccine had given some immunity against 
paratyphoid. 

The generally mild nature of an attach of enteric 
fever in an inoculated man is now well recognized, and, 
particularly in the case of typhoid fever, has greatly 
added to the difGculties attaching to a diagnosis made 
solely on the clinical evidence. Although inoculation 
does not modify a subsequent attack of paratyphoid to 
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anjrtiuDg like the same extent, yet here, too, there are 
encountered many cases so mild, or so atypical, that only 
prolonged and careful laboratory wo^ can establij^ 
their trae natnre. It resolta from this, that unless all 
cases of contianed fever, of whatever nature, are sub- 
jected to an examination as thorough and exhaustive as 
in ^e ease of a definite "enteric suspect" an nnknovm 
nnmber of mild infections with typhoid and paratyphoid 
fever may escape detection. 

In the double infections, the author states that the 
task of laboratory confirmation, however, remained a 
very difficult one owing to the fact that, in the case of 
men who have had "T. A. B." vaccine, the agglutina- 
tion titers of their seruma are often raised not only 
against the bacillus, which is the canse of their attack, 
but against the others as well, though usually to a less 
marked degree. Still, making every allowance for this, 
cases were not uncommon in which the carves boilt up 
from the recorded estimations of the three agglatination 
indices were very su^estive that more than one of the 
group had been at work. 

It was also found that inoculation appears to have 
dimini^ed the chances of successful isolation of the 
bacilli from the blood at the time when this would be 
of the greatest service from the diagnostic point of view, 
namely, the early stage of the fever. This influence of 
inoculation in the inhibition or diminution of the degree 
of bacteremia was illustrated in a striking manner on 
several occasions. 

In regard to the use of vaccine in the treament of 
enteric fever, it was found that the favorable results 
occasionally obtained were too inconstant and that the 
method as a whole was too little under control to jiistify 
dependence being placed upon it as a routine measure. 

Inocnlation in Presence of Epidemic. A. Bomanes 
and 6. G. Johnstone' report upon the "Value of Ex- 
tensive Inoculation of a Community During an Epi- 
demic of Typhoid Fever," saying that doubt can no 
longer exist eouceming lite incalculable value of anti- 
typhoid inoculation as a means of preventing typhoid 

(7) BrTuab U«d. Jour., Dec 18, 1920. u;iiiji.j.)vCjt)C)g[c 
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ftfver in military cominimitiea The published ^ures 
<^ the incidence of tTpboid fever in tjl armies during 
the late war prove t^ point conclusively. In this 
case tii.9 inoculation has almost invariably been carried 
out under favorable circumstances and in the absence 
of an epidemic prevalence of the disease. 

The question arises as to the valne of inoculation as 
a means of protection — ^first, to the individual, and sec- 
ondly, to the community as a whole — during an actual 
epidemic. The opportunities for the study of tiiis subx 
ject on a scale large enough to give any reliable results 
have been few. 

The inoculation at Ostend was the first instance of 
compulsory inoculation appUed to a large general com- 
munity. The object of the autiiora is to put on record 
another similar case of compulsory inoculation which 
occurred in the winter, 1918-19, shortly after the arm- 
istice. On the arrival of the British Army of Occupation 
in Germany, it was found that at Euslnrcben, a town 
of 13,000 inhabitants, there was a considerable outbreak 
of tjrphoid fever. In addition to the outbreak at Eus- 
kirehen itself, there were two other minor outbreaks in 
groups of surrounding villages. 

It is unnecessary to detail all the inquiries which were 
made to trace the origin of the epidemic — the water 
supply, the milk supply, butter, etc. All these points 
were investigated. The investigations led t» no definite 
conclusion, iloai of the cases were probably of contact 
nature, and the original source of infection was not dis- 
covered. 

Inoculation of the civil community was performed in 
each of the three districts where the outbreaks occurred. 
The vaccine used contained in 1 c. cm. : 

B. typfttwiw 1,000 milUou 

B. paratgpJtogHi A 500 mlUloBa 

B. paratyphoaiu B fiOO mllUoBa 

The routine method in the British Army was followed 
of giving two doses at intervals of ten days. It was de- 
cided that all persons between the ages of 6 and 45 years 
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sfaould be inoculated, ivith the exceptioii of those cer- 
tified by a doctor to be snffering from an ailment which 
contraiudiested snch treatment and of women three 
months before and two months after childbirth. The 
doses were graduated according to age — the first dose 
being as follows : 

For p«tBOU between 6 And 10 j«at. . . .0.12S e^m. 
For penoQs between 11 and IT j«urw. . . .0.86 e.em. 
For penens between 18 and 45 7ean. . . .0.50 e.em. 

There were 199 cases of typhoid fever in the three 
epidemics in the town and villages of a combined popu- 
lation of abont 20,000, and of these patients thirty-four 
died — approximately 17 per cent 

Fonr of these deaths occurred in people who had been 
recently inoeolsted twice. The onset of the disease 
began within the first twenty-four honrs after the second 
inoculation (two cases), on the eighth day after, and on 
the nineteenth day after the second dose. Two other 
deaths oocorred in cases after the fiiiet ioocolation, and 
in each case the symptoms began within the first twenty- 
four honrs. There were altogether thirty-eight cases of 
typhoid following inoculation, and among them there 
were six deaths — that is, mortality, 15.7 per cent. With 
the exception of these six deaths practically all these 
cases were of a light nature. 

Typhoid Mortality of American Oitin. The Jowmal 
at the American Medical Association" presents its ninth 
annual report of typhoid in the large cities of the United 
States in 1920. 

Every one of the twelve lai^est cities in the country 
(Group I) had a typhoid death rate under 10 in 19^, 
indicating that the remarkable record of 1919 is being 
maintained. What is still more noteworthy is that while 
last year ten of the twelve cities had a rate under five 
in 1919 but seven of these cities recorded a rate under 
five. In only two instances is the 1920 tJT^ioid rate 
h^her than that for 1919. The most marked declines 
are reported in Baltimore, Pittsburg and St, Louis. 
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FoT the first time sioce these annaal BTumnaries were 
begun, the averages for three full five-year perioda are 
available for compariaoa. In every city in Group 1, 
a sweeping red-action in typhoid nu^tality has ocenned. 
In the first quinqaenninm (1906-1910) all 12 cities had 
an average typhoid rate of over 10 ; in the second, nine 
or all bnt three had a rate over 10, bat in the third only 
two of the 12 had on average rate over 10. In 1919 and 
1920 not a single city in the gronp had a rate aa high 
as nine. The saving of life throogh the general redac- 
tion of typhoid mortality can h^dly be dwelt on too 
often. I^ttabnig, for example, if the average typhoid 
rate for 1906-1910 had been maintained in 1920, would 
have lost last year 382 of its citizeau from this disease 
instead of nxteen. 

In goii^f over the reports and discossion of typhoid 
in varions cities, one is impressed with tiie relative f re< 
quency of small outbreaks — sometimes hardly half a 
dozen cases — attributable to drinking the contaminated 
water of rivers, small streams or springs in public parks 
or recreation grounds. Oftentimes the water dmnk at 
a "picnie party" is from a source so obviously and so 
bad^ contamiDated that only the very young or very 
ignorant would think of using it. In addition to the 

->4ntion of making such sources as difficult of access 

'sible, it would seem that educational influence 
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most be Ui^dr relied <hi to prevent this mode of in- 
fection. 

A compariwm of the "Honor Boll" (^rphoid death 
rate from 0.0 to 2.0) for 1920 with that for 1919 ahows 
that the number of cities Trith the lowest rate has in- 
creased &om eight to ten. Three cities, Chicago, Scran- 
ton, Pa., and Tacoma, Wash., are on the Honor Boll in 
both years. Cambridge, Mass., has the distinction of 
making the best record of any American ei^ for the 
whole fifteen-year period. 

Tyidudd OnUnMk in Bakm. The exteosive typhoid- 
fever ootbreak at Salem, Ohio, is reported in a special 
article* and by W. H. Bonn.* 

Beginning aboat the middle of September and oon- 
tinoing well into October ( 1920 ) , Salem was in a grip of 
an epidemic of enteritis which affected at least 65 per 
cent, of the population. Most of those affected were only 
temporarily incapacitated by the diarrhea and Tomiting, 
while many suffered only the inconvenience attendant 
on these symptoms of the ordinary mild attack of enter- 
itis. However, a considerable number had headache, 
pain in the back, aching muscles and an elevation of 
temperature rai^png from 99° to 101° F. for from 
twenty-foor to forty-e^ht hours. This group had a 
convalescent period of from two to three days. 

Salem ia a manufacturing town of about 10,300 popu- 
lation. For five years prior to 1920 there had been 
almost no typhoid, with the exception of eight cases in 
the autumn of 1918, shown to be due to a contaminated 
milk supply. No case was reported between August, 
1919, and August, 1920. A total of 882 cases occurred 
within a period of three months, beginning on October 2, 
distributed as shown on the chart (F^. 24). 

The general sanitary conditions of Salem are about 
what are generally found in towns of this size. The 
water supply, about 800,000 gallons daily, comes from 
several groups of deep wells. The water is pumped 
from the wells and is run by gravity lines to a covered 
reservoir, from which it is pumped into the city maios. 
Analyses had been regularly made by the state board of 

•■ r- I 
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health, and the sapp^ has been r^arded as ezedlent 
from a h^enic standpoint. 

The milk sapply is distribnted throi^h half a dozen 
dealers, two of whom deliver pasteiirized milk — abont 
two-thirds of the total supply. This is a very creditable 
showing for a city the size of Salem. The city sewa^ 
is treated on intermittent sand filters, from which it 
mns into Beaver Gre^ a tributary of the Ohio River. 
To a certain extent and particularly on the outskirts 
of the city, privies are in nse. There are abont 400 of 
these. Dug wells are present on about 200 premises, 
but many have not been used for drinking purposes. 
It is believed that close to 100 per cent, of the popula- 
tion have access to city water at some time dorii^ the 
day. 

Durii^ the latter part of August and the early part 
of September of 1920, three cases of typhoid fever are 
now known to have occurred. Followii^ a rainy period 
in the latter part of September and particularly during 
the first part of October, enteritis was prevalent in the 
town. .Aji emei^ency chlorinating oul^t was installed' 
October 20. Notices advising the boilii^ of drinkii^ 
water were also sent out. 

The epidemiologic investigation revealed the almost 
universal incidence of enteritia, which could he accounted 
for only by a pollution of the public water supply. 
Samples of water taken from a number of points on the 
distribution system showed gas within a few hours. 
Samples of water from the wells which fumid the 
city's supply showed no contamination. Evidently the 
poUution was taking place at some point in the collecting 
or distributing systems. Further investigation of the 
water sapply had also been made by the state depart- 
ment of health, in which it was found that one of the 
gravity lines connecting one group of wells with the 
reservoir was jwlluted. This line was immediately 
cut off. 

The incubation period averaged fourteen days. This 
conclusion is deducted from the fact that the greatest 
concentration of typhoid organisms in the water oc- 
curred, October 18 and 19, the two days previous to the 
ehlorination of the water. From this time until Novem- 
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ber 1, tlte day on which the greatest aomber of patients 
took to bed, ia just two weeb. Farther proof is found 
in tihe ease of a hi^ school football piaster mentioned, 
who took to bed juat foorteeu d^s after definite ex- 



Bonn toys that the most important fact which we 
gather from this epidemic is that connected with the 
effectiveness of anti-tTphoid inocolation. On the age 
inodence chart kept hy the state epidemiologist, a dis- 
crepancy waa found on the male side between the ages 
of 20 and 30. In seeing an explanation for tbis, 
statistica on the number of ex-serviee men in the town 
were eolleeted. It was found that among the 210 ^- 
service men there were only three cases, or an incidence 
of 1 in 70; while among the entire female popnlation 
between the ages of 20 and 30 the incidence was eight 
Records as to the time since vaccination, collected by 
the American Legion at the request of Mr. B. A. Tarbett 
of the United States Public Health Service, show that 
all the ex-service men had been vaccinated for more 
than two years, and some of them as long as three years. 
This is definite proof that an individotd enjoys a eoni 
siderable degree of immmiity for at least two years 
after inoculation. 

The lessons for other commiinities to be learned from 
this epidemic are not new, but they are frequently for- 
gotten. The most important is the necessity for constant 
sapervisiott of every water supply, however pure its 
or^in. 

Blood OnltarM In Typhoid. In Richmond, Virginia, 
the health department laboratories now m^e several 
hundred blood coltores for typhoid bacilli yearly, ac- 
cording to A. H. Straus.^ The blood cultures are made 
in the main by practicing physicians who make use of 
material furnished by the department. 

The outfit consists of two bottles of media, one of 

peptone bile (plain ox bile to which 1 per cent, peptone 

has been added) and one of beef infusion bouillon to 

'■"' ■* per cent, sodium citrate and .009 p« cent, salt 

added. 
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Straas sums up his conclusions as follows: 

First, the dried drop Widal test should be discontinued 
because it is unreliable and more misleadii^ than 
helpful. 

Second, the blood culture is a valuable test not only 
for ideal conditions in a hospital, but also for routine 
work by practicing physicians in the cities and possibly 
in the rural districts as well. 

Third, the macroscopic Widal test is simple, practical 
and reliable. Fourth, stool examinations should be 
available when needed. 

Malaria 

Science and Practice in Fight Against Malaria. B. 
Gosio,^ director of the Laboratory of Micrography and 
Bacteriology of the Department of Public Health, Borne, 
in reviewing the fight against malaria states that in Italy 
during the period from 1887 to 1902, immediately pre- 
ceding the enforcement of the antimalarial laws, the 
records show an annual average of 15,000 deaths, while 
during the three years 1903 to 1905, which saw the be- 
ginning of this enforcement, the average fell to 8,000, 
and then to 3,700 from 1906 to 1912, to 2,664 in 1913 
and again to 2,045 in 1914. 

The points which he emphasizes in antimalarial work 
are the treatment of the cases and adequate oi^aniza- 
tiouB to carry on the prophylaxis work in all com- 
munities where the disease is prevalent. 

He states that to delay the death of a malarial patient, 
without curing him, is to add to the number of carriers 
end to enlarge, for the healthy, the dangerous area. 

Malaria Awakening in the South. Referring to .the 
enormous agricultural and business growth that it tak- 
ing place in the South at the present time, L, D. Pricks* 
states that this can be permanently checked by only one 
thing — malaria. 

He believes that the opinion of H. R. Carter, that 
actual malaria-control demonstrations and the education 
of the children in the public schools are the only educa< 
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tional meaanrea now being employed which are of gen- 
eral practical yaloe in impressii^ on the individual or 
commamty the importance of malaria control as a health 
measore, is probably correct. 

He believes also that the health officers of the South- 
em states should undertake to secure such legislation as 
may be necessary to prevent the increase of malaria, 
resnltiiig from agricultural and industrial development 
— ^"mau-msde malaria," as Dr. Carter calls it — par- 
ticularly in relation to (1) drainage projects, (2) high- 
ways construction, (3) new constraction of railroads, 
and (4) imponnded waters. The state health ofGcer 
should be given proper legal authority to advise in the 
planning of theae new projects bo far as they may affect 
malaria prevalence. 

OoSperatlTe Antlmalaria Oampaigns. J. A. LePrince' 
states that the saccess of the experimental demonstra- 
tion campaigns carried on in Arkansas for several years 
have shown the wisdom and advisability of extending 
such operations to other states where elimination of 
malaria is of the utmost importance to the proper normal 
development of the state and the welfare of its citizens 

With this in view, a cooperative agreement for under- 
taking malaria-control campaigns was made by the state 
health departments of ten states, the International 
Health Board and the United States Public Health 
Service. 

The state health officers of Alabama, Arkansas, Geor- 
gia, Louisiana, Mississippi, North Carolina, South Caro- 
lina, Tennessee, Texas and Vii^inia wisely undertook 
malaria-control work under this cooperative plan. 

Several facts of importance have been broi^ht out. 
The most important is the neeeasity of sufficient proper 
publicity to create a demand on the part of citizens, 
influential organizations and associations of interests, so 
that specific state appropriations for malaria control may 
be made available. Other points of importance are ; 

That drainage operations be so planned as to be prac- 
tically concluded before the mosquito season opens. 

A definite plan should be made by each state health 
department to take a malaria census the year before 
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control measures are instituted and again directly after 
the close of the season's operations. 

In towns where antimalaria work is undertaken the 
public quickly gets the impression that the scope of 
the work will be such as almost to eliminate the mos- 
quito pest of previous years, and many persons condemn 
die work when such results are not achieved. It appears 
essential to advise the public properly when the work 
is first started that it vdll cost the community much 
more to get a practical freedom of mosquitoes than to 
eliminate Ano^i^eg only, due to the additional cost of 
inspecting back yards, etc. * 

Mftlarls in Texu. H. J. Ehlers^ states that in the 
period from 1910 to 1919 there were 3,509 deaths, or 
an average of 350.9 deaths per amium. The 8,509 deaths 
for the ten years amount to a loss of 10,527,000 
(3,509x3,000) work days. This represents a financial 
loss of $21,054,000, estimatii^ the cost of labor at $2 
a d^. 

He describes the work of the Antimalaria Demonstra- 
tion Unit which is aloi^ well-eatabUsbed lines. 

The per capita cost in the twelve towns amounted to 
70.7 cents for the year 1920. 

The malaria reduction based upon the number of 
physicians' calls ran 31, 55, 65 and 66 per cent, in the 
four towns respectively, 

SMtrDotion of Anopheles in Dwellings. D. L. Van 
Dine* reports bis results of Anopheles guadrimacidatus 
collections from inside screened dwellings over a period 
of several years at Mound, La., located in the delta 
region of the lower Mississippi Valley and under preva- 
lent malaria conditions. 

The conclusion is that under the conditions of this 
region screening does not give complete protection from 
Anophelet and that those which gain entrance to the 
dweUings should be regularly destroyed by the simple 
method suggested by the Panama experience, supple- 
mented by the use of pyrethrum powder. A furttier 
conclusion is that Ano^i^es qvadrimacvlatua, at least, 
deprived of a blood meal at nightfall or later, will bite 
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any time of the da; or ni^t when temperature condi- 
tions are soitable and the opportanity c^era. 

SUdM {or Halaria. J. S. K. Boyd* givea the follow- 
ing method of examining blood for malaria. A large 
drop of blood is received on a clean slide and spread 
over an area one-half inch square. This is dried with 
modnate heat and then coveml with this solution : 

Fomulin 20 

Oluial BMtic aeid 2 

Dktined w»tM 78 

Leave thia on for 10 minatea, wash with tap water 
and stain with borax methylene bine or Iioeffler's methy- 
lene blue for 2 minntes. Wash in tap water. So not 
blot. Dry with heat. The hackgroond is stained green- 
ish, ^e leukocytes and parasites bine. 

YsajLow Peveb 

DiltrilniUon and Control of Yellow Tever in 1820. 
W, C. Oorgas, H. R. Carter and T. C. Lyster • of the 
Yellow Fever Commisuon of the International Health 
Board, Rockefeller Foundation, present maps low- 
ing the location of endemic and epidemic areas of 
yellow-fever infected areas in November,- 1920, and in 
previous periods. The maps for the eighteenth and 
nineteenth centuries, 1899-1900, 1905-1906, and Novem- 
ber, 1920, are herewith reproduced, and blether with 
ibe legends are self-explanatory {Figa. 26, 26, 27 
and 28). 

The authors state that Bolivia is the only country in 
the Western hemisphere, so far as is known, that has 
not been visited at least once by yeUow fever, and some 
countries have been visited many times. The reason that 
Bolivia has escaped is due to its having no coast line or 
low altitudes; hence, no stegomyia. 

The prinicpal preventive measures in the ^ht against 
yellow fever are enumerated, as follows : 

(a) Prevention of Introdmction: (1) quarantine; 
(2) immunity }iy lowering stegomyia index. 

(8) Joor. Rojal Annr Corps. October, 11120. , 

(D) Sontben Hed. Joni., December, 1920. LiOO'^le 
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(b) Elimination: When, however, yellow fever has 
gained admiBdon to a country, the methods of elimina- 
tioQ will depend upon the efficiency of its sanitary or- 
ganization, 

1. Fomigation: The first choice has usually fallen 
upon fomigation, the most unsatiafactoiy of all. 

2. Isolation: The early isolation of yellow fever pa- 
tients has always been and still ia most desirable, bat it 
is most difficult to accomplish. 

3. Vaccines and Serums; The brilliant work of No- 
guchi in discovering the organism causing yellow fever 
{Leptospira ieteroides) already is having some effect on 
the control of the disease. 

4. Anti-stegomyia Measnres: 

Propl^laeae uoonlaUim. H. Noguchi and W. Pa- 
reja^ state that sufficient grounds for the possibility of 
establishing a prophylactic vaccination against yellow 
fever are famished by the facts that (1) a person ac- 
quires a state of complete immunity enduring for a 
period of years after recovery from an attack of yellow 
fever; and (2) the serum of such a person, and also of 
guinea-pigs once inocolated with the blood of yellow 
fever patients, contains varying amounts of anti-bodies 
against Leptosjnra ieteroides. That such vaccination is 
a distinct possibility is shown by their experiments. 

From the resolts of vaccination in guinea-pigs, it may 
be concluded that when sufficient quantities of the 
killed culture are given, these animals are usually ren- 
dered resistant to a subsequent infection with Lepio- 
apira. The d^ree of protection, however, is not strij^ly 
proportional to the amount of the vaccine inoculated. 

As regards the vaccination of human beings, thus far 
the results are distinctly encouraging ; but the authors 
realize that many more observations will be needed be- 
fore a final decision of its valae can be arrived at. 

HOOKWORM 

Hookworm in KinM. An interesting observation is 
that of R. W. Nanas^ that hookworms are not f oond in 
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eertaio gold and copper mines. Analysis shows this free- 
dom from infestation is due to the preseice of from 1 to 
2 per cent, chlorides as chloride in the soil. 

Boycott and Haldane report the same condition dne 
to the same cause in under-Ae-sea Comish mines, and 
Manoaorix and Calmette in certain French mines. 

The hookworm larvae just as they emerge from the 
egg are delicate and easily killed. At other stages they 
are not. 

Salting the floor of mines as a preventive measore 
is not praetieable except under occasional conditions. 
Nanss found that snkylostoma infection of miners in 
certain mines in California was due to infection of the 
soil of the mine floor. 

Endemieity of hookworm infection of a mine was 
greatly influenced by temperature, humidity and mine 
drainage. The use of mine water catchment devices and 
storage tank reservoirs to receive evacoations of men 
under ground may be respontable for a low incidence of 
infestation. Where men defecate along streams in the 
floors of mines the larvae are rapidly spread along the 
course of the stream. 

[The observation by Nauss confirmed by the British 
and French observers suggest the possibility of the use 
of salt or hypochlorite in domestic privies to control 
hookworm infection. — Bd.] 



Prograou for Venereal DImsm OcmtroL The huge, 
country-wide experiment that has been carried on for 
the last two or three years has resulted in fixii^ certun 
definite lines of activity as fundamental to any complete 
program of venereal disease control. 

According to Millard Knowlton,^ Regional Con- 
sultant, United States Public Health Service, such a 
program shonld inclnde the following activities: 

1. Treatment of existing cases to render them n<m- 
infectious. . 

2. Administrative measures of control by the health 
officer. 
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3. The repraasioii o£ proatitutioii for tbe purpose of 
cutting off tiie supply of infection. 

4. Educational jneasares directed toward giving 
h^her standards of sex conduct and disseminatii^ in- 
formation concerning the ravages and prevention of 



b Progren Being Hado in Venereal Diseaae Control? 

C. C. Pierce,* speaking particularly of conditions in 
Illinois, points out that whereas two years ago treat- 
ment for syphilis was beyond the means of the average 
man, today there exists a network of 500 odd clinics 
stretchii^ from coast to coast where free examinations 
are carried out and where free treatment for gonorrhea 
and for E^hilis is given. There are also twenty-six 
clinics in Illinois where free treatment for venereal dis- 
eases is obtunable. Seventeen of these twenty-six clinics, 
however, are located in Chicago. 

In most communities there are sufBeient la*8 to curb 
open prostitution and the great need in Illinois as else- 
where is for more efficient law enforcement. Let the 
physicianB be among those who demand that such laws 
be not a dead letter. 

Lenons Tanfl^t liy Venereal Diseau Control Heu- 
nres. From a study of the work during the past two 
years, C. C. Pierce and H. P. White'' conclude: 

1. It is absolutely essential that a three-phase program 
be carried on for the successful control of venereal di»- 
easee. The three phases of the work are medical, l^al 
and educatiozial. 

2. More attention must be paid to preventing infection. 

3. There must be devised and inaugurated a compre- 
hensive, constructive, practical plan for sex education 
so that the method can be applied in schools, beginning 
in the early grades and continuing throi^b high school 
and coll^;e. 

Beeent European Vraereal Diseaae Hearares. The 
Norwegian law, which came into force Jan. 1, 1919, 
embodies far-reaching provisions limiting the spread of 
venereal diseases. 

The marriage of persons suffering from E[yphilis in the 
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infectiouB stage is prohibited. Id connectioa with the 
pablieation of the haiins, each of the prospectiTe parties 
to the marria^ contract most give a written declaration 
to the effect that syphilis is not present in an infectious 
stage, and whether or not any other venereal diseases 
still in an infectious st^e or epilepsy or lepro^ exists. 

When either of the prospective parties to marriage 
suffers from venereal disease, epilep^, or leprosy, the 
authorities celebrating the marriage must be assured that 
both parties have received instruction from a physieian 
as to the dangers entailed. In this connection a medical 
eertifleate is required. The law also refuses to recognize 
the privilege of professional secrecy in these matters; 
medical evidence may be called in litigation involving 
marriage, and a physician who knows that a person eon- 
templatii^ marriage suffers from any of the above dis- 
eases is bound to communicate his knowle^e to the 
authorities concerned. 

Some of the difficulties encountered in Liverpool are 
commented on by the Medical Officer.^ 

Facilities for accnrate diagnosis by general practition- 
ers and free treatment of those affected are the basis of 
the scheme of prevention. The cost has been heavy, 
but apparently the full value of the expenditure in- 
volved has not been obtained, because of the very im- 
satisfactory circumstance that no less than 60 per cent, 
of the patients discontinue treatment before they are 
free from infection. The same story is related in many 
other districts. 

Compulsory detention has been suggested for this con- 
dition, but the Medical Officer is of the opinion that the 
time has not yet arrived for this measure and believes 
its application now would defeat the object in view, for 
it would act as a deterrent in seeking advice and treatr 
ment in the first iastanee. 

The possibility of suppressing syphilis is considered 
by Jules Ooldschmidt^ of Paris. He is of the opinion 
that with the strenuous cooperation of all civilized na- 
tions and with untiring persistence it seems possible at 
present not so much to eradicate the evil completely, but 
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to keep it under strict control Thas controlled, medical 
science may some day be able to eradicate it completely. 

L^iriattro Oontn^ and Antenatal Sy^ilUt Bate. 
The incidence of antenatal ^rpbilia is made the lusU for 
judging the effect of legislative control in Australia by 
J. H. L. Gumi»ton." 

It might be thought that if the venereal disease con- 
trol legMation were producing the result expected of it, 
the deaths due to congenital maUormations and con- 
genital debility would ^ow a definite reduction in pro- 
portion to the births; as it is reasonable to assume for 
the present purpose that congenital syphilis plays a con- 
siderable part in the mortality of the first three months 
of infant life. 

The table presented shows the mortality flgurea for 
each of these causes of death and for the sum of the two 
for a period of ten years, durii^ which the statutes have 
been in operation in various states for varying periods. 
The table deals with the mortality in the first three 
months. 

It is obvious from a scrutiny of the figures that no 
state, whether with or without legislation, abovB any 
improvement throughout the period, either in the one- 
month or the three-months' period. The relationship of 
this fact to the administrative campaign agaiust venereal 
diseases is capable of disenssion from alternative as- 
pects. Either the mortality at the ages under discussion 
is not the resnlt of venereal infections or the measures 
now in operation against venereal diseases are not ma- 
terially or favorably affecting mortality from coi^enital 
venereal infections. 

The fact that 9.75 per cent, of all women attending 
the maternity department of the Women's Hospital in 
Melbourne showed a strongly positive Wassermann re- 
action is, at least, presumptive evidence of extensive 
congenital infection and, when the examination of neo- 
natal infante shows an almost equal percentage of re- 
actions, it establishes the "persistence of syphilis in the 
offsprii^ of syphilitic mothers" and appears to dispose 
effectively of the suggestion that venereal infections play 
no part in the morttdity at the ages under discussion. 

u;.,..s.j»vCt)C)gle 
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The remaining alternative is of supreme interest to 
the hyfnenist who desires saccess in the attempt to con- 
trol venereal diBeasea. If, as appears to be the case. Hie 
present meamres are not favorably affecting antenatal 
venereal infectionB, what is the reason! It would be 
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tlioi^ht at first m^t that the treatmoit of persons in 
Vfeatem Anstralia and in Yictona on the scale repre- 
sented by s notification rate of 113 per 100,000 in Uie 
ease of syphilis, and of 350 per 100,000 in the case of 
gonorrhea, would have had some effect in redueii^ ante- 
natal infections. 

When farther it is considered that of the total of 
notifications approximately 16 per cent, are of married 
persons, the conclusion can not be avoided that while 
the present measares are very sncceasf nl in certain direc- 
tions, they are not sofBcient to prevent the wastage of 
infant life from venereal infectious. 

The following additional measures are reconunended 
to supplement the present system of legislative control : 

1. Koutine examination of the wife (or husband) and 
the children of the syphilitic. 

2. Routine examination of every pregnant woman 
(which involves compulsory notification <^ pr^naney) 
and a proper oi^anizatiou to insure antenatal er< 
amination. 

3. The provision of facilities at strategic points for 
effective prophylaxis for immediate application after ex- 
posure to infection. 

Oongenitil Syphilis. Congenital syphilis can be cured, 
but doing so is difficult according to 8. Hata.* A far 
better plan is to treat the sypiiilitic pregnant woman. 
When this is properly done the child is bom alive and 
free from syphilitic infection. Hata would like to see 
every married woman given a Wassermann test and 
thinks the success of laws compelling the use of silver 
solution in the e^es of all babies proves that such a pro- 
posal might succeed. However, it would be easier to 
persuade pregnant women to have Wassermanns made 
and to get those showing positive to take appropriate 
treatment. 

In a large group of married women showing iwsitive 
WassermannB he found that 40 per cent, had not been 
impr^nated, 60 per cent, had been. Of the impregna- 
tions, 28 p^ cent, had resulted in abortions, 42 per cent, 
had resulted in children who had died within two years 

(9) iDter. Jour. Pab. Health, Julr-Ansoit, 1»31. , 



S64 PBETBNTIVE MEDICINB. 

(58 per ewt, of livm^ births), and 30 per cent, ia chil- 
dren livii^ more than tvo years (42 per cent, of living 
births). Statistics show, he says, that not over one-third 
of the children bom to mothers presenting positive 
WasMrmanns and surviving birth more than two yean 
live "a natnral course of healthy life." Some become 
blind from parenchymatous keratitis, others deaf from 
otitis, others have juvenile tabes, epilepsy, imbecility. 

By early treatment of congeniti^ syphilis a negative 
Wassermann has been obtained. By late treatment this 
is never possible. In a study of the Wassermann test in 
women the following results were obtained: 

In Group 1, composed of married women who do not 
admit syphilis in husbands, 21 per cent, gave positive 
WaBsermanns. 

In Group 2, married women unaware of being ^phit- 
iticB but admittii^ that their husbands were, 52 per cent. 

In Group 3, married women aware that both they and 
their husbands had had syphilis, 27 per cent. 

In Group 4, unmarried women unaware of havii^ 
^philis, 50 per cent. 

In Group 5, unmarried women aware of having syph- 
ilis, 50 per cent. 

He concludes that strenuous effort should be made to 
make Wassermann tests on pregnant women. Those 
giving positive Wassermanns should be given anti-< 
syphilitic treatment without delay. The new-bom babe 
should be examined by the Wassermann test ; if this is 
positive, treatment should be begun at once. If either 
husband or wife should have syphilis the blood of the 
other should be examined. 

Inereaie of Venereal Diseaiet in the American Army 
after Armiitioe. The increase of venereal diseases in the 
army after the armiBtiee is the subject of a paper by 
T. W. Satterthwaite.^ He quotes Dr. J. E. Moore, con- 
sulting urologist in Paris, as stating that at one time the 
incidence of infection in the American Expeditionary 
forces from some kind of venereal disease was about 330 
in a thousand, i. e., about one in three. Also, that in 
August and September, 1917, the incidence among 5,000 
British troops in Paris was 200 in a thousand. The ratio 
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alluded to above by Moor© was said to be four times 
greater than elsewhere among our men in zones occupied 
by tbem, the inference being that special efforts were 
capable of reducing the disease, if proper measures were 
adopted. 

Ettie A. Bont^ reports that Captain Walker said he 
had not found one case of venereal disease contracted in 
a licensed house in the city of Paris, and she could only 
suppose that the people who were responsible for pat- 
ting the licensed houses in Paris out of bounds knew 
nothing at all about the real facts of the case. In the 
licensed houses of the city of Paris during the year 1917, 
only five eases of venereal disease were contracted, and 
in 1918, up to April 20 (the day she was speaking), 
there had not been one case of venereal disease con- 
tracted in a licensed house in the city of Paris. (Of 
course, the Paris houses were well conducted and medi- 
cally supervised.) 

Out of 200 women arrested on the streets of Paris 
during the month of April, 1918, over 25 per cent, were 
found to be infected with venereal disease. But this was 
much better than in 1917. In the months of November 
and December, 1917, the French authorities had a round- 
up on one boulevard of seventy-one women, of whom 
fifty-five were infected. A few days later about 100 
women were arrested, and 91 per cent, were found to 
be infected with venereal disease. 

NteTcrthelese, the Americans put the Paris licensed 
houses out of bounds to their soldiers, and the men con- 
sorted with the much more dangerous women of the 
streets. The British order in this respect was never 
enforced. 

INDUSTRIAL HYGIENE 

Riie, ProgreH and OpportunitieB, Sir Thomas Oliver,^ 
in an addr^ before the eighty-ninth annual meeting of 
the British Medical Association, gave a comprehensive 
survey of the advancements of industrial hygiene and 
outlined the problems of the future. He pointed out 
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that it is just over a century ago since the British Par- 
liament tnmed its attention to the fate of children em- 
ployed in the mines apd factories of that .coontry, and 
little more than half a eentary ago since diseases due to 
occupation received similar recognition. 

"While the introduction of machinery made labor in 
the factories in one sense less irksome, it led to the em- 
ployment of women and children, many of whom, owing 
to the loi^ hourS'Snd low wages, rapidly broke down in 
health, with no financial assistance from the State or 
from ^e industry to fall back upon, so that to ill health 
were added the cQstressing circumstances of poverty and 
starvation with only the woi^ouse to look forward to. 

Industrial hygiene may be said to have mei^ed out of, 
or to have been a continuation of, parliamentary inter* 
feroiee with the claims of employers to utilize labor 
almost to its breaking point. Society, in the past, kept 
itself too far aloof from knowledge of the conditions 
under which certain trades were carried on, and even 
the workers themselves were not always aware of the 
dangers to which their employment exposed them. 

He reviews the progress made in the prevention of 
lead, phosphorus and carbon monoxide poisoning and 
the efFect of industrial hygiene on the health of miners. 

Lead poisoning cases in Great Britain in the pottery 
industry in 1900 numbered 200, as compared with eleven 
in 1918 ; in the paint and color works industry the num- 
bers being fifty-six in 1900, as compared with three in 
1918. 

The figures for lead poisonii^ cases in 1919 are slightly 
higher. This, he attributes, to the reduced vitality of 
workers recently returned from the war. 

As to phosphorus poisoning he points out that beyond 
an occasional dermatitis arising in workers as a result 
of contact with the sesquisulphide of phosphorus, the 
whole industry has become transformed from a danger- 
ous to a harmless trade. 

The fatal accidents in coal mines have he&a reduced 
two-thirds since 1851. The number of miners killed in 
1851 beii^ 4.35 per 1,000 as compared with 1.37 per 
1,000 in 1912. 

Recently much prt^reas has been made'ia_tlie study 
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aud prevention of fat^ue. The important findings which 
Oliver considers are the following : 

It is now generally admitted that fatigue is the result 
of the action upon the tissues of sneh poisonous sub- 
stances as carbon monoxide and lactic acid formed by 
the chemical dissolution of the glyct^en of over-worked 
muscles. These bodies act not o^y upon the muscular 
tissue itself and the nerve ending in the muscles, but 
since they find their w^ into the blood-stream they 
poison the higher nerve centers in the brain, thus eon- 
verting fatigue, the outcome primarily of localized 
changes in the neuromuscular apparatus, into a general 
state of the organism, and of these two forms of fatigue, 
central and local, the central or general fatigue is the 
more important. 

It is known that the transference of blood from a 
fatigued to a healthy animal produces symptoms of 
fatigue in the receiving animal. Following up this fact, 
Burkard has demonstrated the presence of a leukocytosis 
in the blood after exhausting work — a form of leuko- 
cytosis which Grawitz named myogenous. 

Oliver believes that there is a psychology of industry 
JDst as there is a physiot<^y. P^chology is do longer 
wmply "the science of mind or soul," but "the science 
of the facts of human nature and behavior," and there 
is no department of human activity which offers greater 
scope for its study and application than industry. 

He urges that the subject of industrial hygiene be 
given proper attention in the medical colleges, believing 
that in the ever-enlarging sphere of industrial enter- 
prise, to which the various sciences are contributing, and 
the needs of the world are calling for, lies the oppor- 
tunity of industrial hygiene. 

Zmportanoe of Industrial Hedidne. E. L. OoUis^ 
says that the benefit to the community is closely inter- 
locked with the benefit to industry, since the community 
is composed of constituent groups, amoi^ which the in- 
dustrial group (using the word industrial in its widest 
sense) forms the greatest part. 

He points out that in Qreat Britain the army recruit- 
ing examinations disclosed that only 86 per cent, of the 
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male adults of age to bear arms were elaaeed as Grade I ; 
but the nnmbers attaining this standard were foond to 
vary widely according to occapation; the miner and the 
agricoltarist provided a far hi^er proportion than other 
groups of indoBtrial workers. He calls attention to the 
comparative mortality figure of agricnltTu^l laborers, 
which is 470, as compared with printers, 773; tailors, 
799; cotton operatives, 811; shoemakers, 820; iron and 
8t«el manufacturers, 837; Lancashire coal miners, 941; 
edged toobnakers, 1,010; costermongers, 1,507; and for 
general laborers, 2,301. 

There is, then, a wide field of work before industrial 
medicine to eatt^lish tJie why and wherefore of these 
differences. There is an inclination to associate the snb- 
ject at industrial medicine only with occupational dis- 
eases. The scope of the work has enlarged mnch beyond 
the bonndariesof occupational disease. Today industrial 
medicine is recognized to be directly aimed at preventing 
disease and maintaining health. In industry more easily 
than elsewhere in the community can the balance be cast 
between the debit sickness and inefSciency and the credit 
of health and productivity. 

The proposition is put forward that industrial medi- 
cine properly applied can effect a saving each year on 
labor turnover of from 60 to 70 millions, on lost time of 
from 50 to 60 millions, and through industrial convales- 
cence of many millions more. Put the total at 104,- 
000,000 pounds on a conservative estimate. There are 
today over 40,000 doctors in the kingdom; the cost, if 
industry employed half the profession and gave each 
doctor 2,000 pounds a year for whole-time work, would 
amount to 40,000,000 pounds a year, leaving a handsome 
balance of 100,000,000 pounds a year. Such wholesale 
engagement of the profession is not proposed, and indeed 
ia not needed. The figures are only instancni to demon- 
strate that industry by developing industrial medicine 
has the promise of great profit while it fulfills a great 
social service. 

Collis says that today our profession stands too much 
aloof from snch thoughts, and does not do enough to im- 
press up<m industry that there is a science of medical 
sociology, the principles of which, if applied to labor 
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tinrest, would give results more certain, more sure, and 
more enduring than all the remedies evolved from the 
inner consciousness of political economists. 

Indnitrial Epidemiology. Industrial epidemiolt^^ 
is defined by W. A. Sawyer*^ as that phase of medicine 
which seeks to improve the health of individual woricers 
and prevent the transmission of disease to their fellows. 
In other words, it deals with the protection of indostries 
against the commonly known communicable diseaaea. 

The measures employed and recommended by the 
author are vaccination against smallpox of all new em- 
ployes, and vaccination against typhoid, and the usual 
preventive measures against diphtheria and tubercu- 
losis. 

For the prevention of colds and other respiratory in- 
fections, the plan suggested is to send home employes 
who appear ill or have a temperature of 100° F. or over, 
and who are sneezing and coughing, or have a profuse 
discharge from the nose. 

Also, employes should be made to feel that both syph- 
ilis and gonorrhea will be dealt with lite other diseases, 
and in communities where a venereal diseaae clinic does 
not exist, arrangements should be made to treat all such 
cases properly. Employes should not be discharged or 
laid off as a penalty when it is discovered they have such 
diseases. They shoold know that they can be taken care 
of in a proper way by a reliable physician, and that their 
job is secure. If this attitude ia not taken they will not 
come for aid, but will continue at work, perbaiM only 
putially treated and without knowing the proper pre- 
cautions to take for the protection of others. 

IndusMal Hygiene and Home Environment. Robert 
Olesen^ is of the opinion that definite though elastic 
medical and nursing service which extends beyond the 
factory and office walls is another urgent need in the 
prevention of industrial tuberculosis as well as other 
occupational diseases. The barrier which has been 
erected between the work place and the home must be 
removed before health hazards can be eliminated in their 
entirety. 

I'D., Oct. 10, 1920. 
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Imtoitrial Olinioi in Qttiunl Hoq^tali. According 
to HarT7 Linentlial^ the industrial dinic is one of the 
most important and effective sLngle factors in industrial 
hygiene. There are several types of sach clinics. Some 
clinics are operated in lai^ manufacturing establish- 
ments to render aid to the employes of the particular 
efitabliahments. Others are conducted outside the manu- 
facturing eatablifihrnents either by the manufacturer, or 
on a cooperative basis by employers and employes, or by 
municipalities, where all workers may apply for med- 
ical treatment irreepectlTe of whetjier the state of ill 
health from -wbiah ibey are suffering is the result of 
their wo^ or any other cause. Still another type of 
industrial clinic is that connected with a general hospital. 

The author believes that there is a distinct field for 
the industrial clinic in connection with a general hos- 
pital for the reason that cases of industrial disease pre- 
sent many problems which do not arise in the treatment 
of the ordinary patient. 

Also, there is no agency at present in the commtinity 
that is so capable as such an industrial clinic, with the 
ud of the other special clinics in the hospital enabling 
group diagnosis, of handling the problems that arise in 
connection with those crippled or made ill by industry. 
No agency is so well-equipped and able to correlate oc- 
cupations with the physical condition of the woi^r and 
thus serve as a reliable and accurate source of vocational 
guidance to those incapacitated by industry. 

He-flrtabliibmwit Oliuios. J. M. Taylor" aays that the 
enterprise of restoring health by no means ends with 
the repair of an obvious or ui^ent ailment. Ill hefilth 
almost never is a »ngle maladjustment of function, even 
in the most acute conditions. 

The enterprise of readjusting structures and functions, 
of re-establishing disordered reflexes throi^h influencing 
the sympathetic as well as the spinal reflexes, is coming 
to be a large and increasingly significant domain of 
human betterment. Along with the physical are the 
mental re-adjustments, needed less or more in every pro- 
tracted or chrome condition, and in most acute Btates, 
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especially in those l^perBenutive, appr^enuTe, or be- 
wildered. 

Hence in his jadgment there Aonld be a special clinic 
or clearing house to investigate the status of the case in 
its entirety, while iindei^ing treatment in any one de- 
partment. 

Bontine Physical EzaminaUoDS. C. K. Ervin^ gi-ves 
his experience and method of physical examinations of 
workers. He says if physical examinations are conducted 
with the needs of the employe ever in mind, there can be 
no objection to them on the part of the men. The great- 
est cause for complaint in the past has been because of 
the great number of rejections, which have been as high 
as 10 and 15 per cent, in some eases. The objection is 
obviated when provisions are made for placing the handi* 
capped, and the causes for rejection are limited to men 
whom it would be dangerous to employ, either on account 
of a danger to tbemselvea, to others, or to property. 

The author holds that anything but a complete and 
careful physical ezamiuatioii is a useless waste of time 
and energy. This idea should be thoroughly sold to the 
management. 

Few examiners realize that the reaction of the patient 
to the examination and the type of answers tiiat he 
gives, is perhaps the most valuable index that the em- 
ployer can possibly get as to the desirability of the ap- 
plicant for the job. The physician should so train him- 
self that the employe's reaction to a good phyacal ex- 
amination will lai^ly take the place of specific mental 
tests, which are, in ihe main, impracticable as applied 
to industrial workers at large. 

Health of Woifcen in Iron and Steel Indnitry. An 
interestii^ report has been issued by the Industrial 
Fatigue Research Board of Great Britain, relatii^ to the 
iron and steel industry. From an abstract of the report 
is The Lancet,'^ the following facts are noted : 

The investigation made by Vernon for the Gonunisuon 
disclosed that the steel melters and pitmen lost 23 per 
cent, more time than the average, the pnddlers 20 per 
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cent, more, the tinplate men 12 per cent. more. Almost 
all of theM men frequently work at hi^ temperatures. 

Steel woriters showed 102 per cent, greater mortality 
tnm respiratory diseases, but 48 per cent, smaller mor- 
tali^ from tnbercoloais (mostly phthisiB). The steel- 
Btdters had a 20 per cent, greater mortality than all 
males, but the other men irorking at high temperatores 
and the engine and crane-men had a smaller mortality. 
It is probable that all the records yield too low an esti- 
mate of the death-rate owing to the withdrawals of some 
of the less vigorous men. 

Not less interesting than the high mortality from 
respiratory diseases is the low mortality from phthisis. 
Hers is evidence, just as among coal-miners, of phthisis 
and respiratory diseases not moving together, while cer- 
tain other occupations, such as printii^, tailoring, and 
boot-making, provide instances of phthisis in excess, with 
respiratory diseases below normal. In other words, 
statisties do not favor the idea that phthisis develops 
from bronchitis and pneumonia. 

Shop Stuidardi of Tatictw. In a consideration of 
this subject, B. J. Newman^ concludes that undue 
fatigue, wherever it occurs, must be regarded either as 
a symptom of disease, a sign of misdirection or waste of 
energy, or a reliable index to unhygienic working con- 
ditions of shop or factory reducing the eCBciency of the 
worker. 

If adverse mental processes are responsible for over- 
fatigue, the remedy is a question of placement, of fitting 
the worker to his job. If the tired feelii^ can not be 
charged to maladjustment, then diagnosis, treatment and 
other adaptation are in order. If the fatigue results 
from air poisoned from processes of manufacture, or 
vitiated from overcrowding, from monotony, or speeding 
up, then it must be said to involve society collectively 
and must be chained to industry as a social wrong. 

Data are not complete for all industries, but sufficient 
study has heea made to correct the more serious inroads 
on ^e welfare of the workman. 
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re-eatabliahment, 370 

Chlorofom anesUieslm, epine- 
idirine danger in, 160 

Ooci^e, synergists and antago- 
nists of, 159 

Ood-lirei oil, Taloe of, 100 

OoUTrium, astringent, 66 

Colon, antiseptic treatmont of, 
22 

OonjonetiTitis, astringent colly - 
rium in, 66 

OonsnmptiTB, sonl of, 293 

Contagion, control of, 2B0 

Contagions-diseMes, 207 

contamination of hands and 
other objects in spread of, 
300 
control of, 208 

Coryztt, atr^ine in, 183 

Corietherapy: See also Ba- 

Onrietherapy, 210 

Dermatitia due to phenolphtha- 

lein, 132 
DesensitlBation in asthma and 

bay-ferer, 117 
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Diabetes, diet table for pa- 
tients, 95, »6 

insipidni, histamine and pi- 
toitary extract in, 80 

principle underlying adjust- 
ment of diet in, 93 

angar-free eream tat pa- 
tienU with, 97 
DIehloramine-T in bnms, 64 
Diet, 93 

and other measures in simple 
anemia, 98 

effect of, on derelopment of 
teeth and jaws, 263 

in diabetes, prindple under- 
lying adjustment of, 93 

in tuberculosis, 00 

tal)]e for diabetics, 95, 96 
Digitalin, dosage of, 148 
DigiUlis, action of, 144 

and atropine, 140 

and atropine action of, 141 

dosage in children, 147 

in high blood-pressDre stasis, 
146 



14S 
variation in strength of tine- 

tnro of, 146 
Dilutions, rule for ealenlation 

of, 7 
Diphtheria, 301 
campaign against, in large 

communities, 303 
carriers, 314, 319 
carriers, treatment of, with 

detoiicated Klebs-Loeffler 

vaecine, 319 
control, 320, 321 
cultures and swabs, eompara- 

tive studies of, US 
degree of immnnity insured 

by negative Sehiek test. 
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in BwUn, 303 

in hwiwynt^f ^ ohildiei], 323 

milk-bonie epidemic from in- 
fected fnger, 324 

pritetieal vMae of toxin-anti- 
toxin injoctlont uid of 
Seliiek t«st in, 304 

pi«Tent)on of, 301 

tuw of SeUek test uid toiln- 
nntitoxln in institution, 
313 

Tstne of SeUek reaetion in, 



DinretiBa, 137 
diminntioD of urine secretion 
from escauive dotage of, 



EeboUea, 136 

Eleetrotherapr, 201 

Ellxin, otBeial, S 

£metine bisDutli iodide, &dmiii> 

ivtntion of, SS 
Uneephalitis letLai^iea, 338 
lathargiea, r&I« of titrable 

vins in, 330 
lethargiea, rtudj of thirty- 
nine ea«M, 338 
Spidemiolog;, indurtrial, 366 
Epilepsy, theobromine in, 139 
E^inepbrine an antidote to 
moTpbine, 179 
and atropine nseleis against 
reactions following arapbe- 
namine, 34 
and quinine, antagoniatic ac- 
tion of, 43 
danger in cbloroform anesthe- 
sia, 160 
doratiou of conatriotioil of 

blood-Tosaels by, 78 
in Addison's disease, 75 
in brondiial asthma, 77 
polyt^tbemia, 78 
rectal and colonic inieettont 
of, 77 
Ethyl chloride general anestbe- 
■ia, danger signals In, 169 



Etbylendiamines, hemostatie 

action of, 68 
Ethylhydroenpreinc, 44 
in experimental p&enmocacoas 

meningitis, 46 
in experimental pnenmocoeeua 

pleiiritis, 46 
optoehin, progroM in use of, 

44 
Etiotropio therapy, 10 
Boe^yptoB oil and menthol 

injections in febrile to- 

bu'cnlosis, S3 
Enpbylline, intravenooaly in 

heart diseaae, 1S4 
Europe, public health problems 

in, 289 
Examinations, routine, physioal, 

371 
Fatigne, industrial, and ventUft- 

tion, 248 
shop standards of, 872 
Food handlers, exatnlnation of, 

for tuberculosis, SS7 
inspection, 257 
Fonnle and seetic acids, tox- 
icity of, 191 
Fruits snd vegetables, evap- 
orated, 260 
Functional therapjr, 131 

GalTanotheispy, 201 
Garlic, blood-pressure reducing 
action of tincture of, 183 
Qoiter in Wisconsin, incidence 
of, 266 
radium emanations in, 223 
simple, prevention of, 267 

Hay-fever and asthma, deeen- 

sitization in, 117 
Health activities, nseless and 
useful, 243 
administration, rAIe of sani- 
tary work in, 34S 
centm, rural, 248 
departments, "■^iil'"ii'n or- 
ganization standards for, 
244 
mental, of ehUdren, 264 
of Detroit babies, 279 
of workers in iron aind ateel 
industry, 371 - , 



pnblio, admlidatratioti, S43 
pabUo, considerBtioiis of in- 
fluenza and allied epi- 
demics, 28S 
public, European problema 

of, 23S 
public, pneumonlA & problem 

of, 280 
pubUc, relation of pediatrics 

to, 276 
public, RoqueUe of com- 
municable diseaaeB of 
ebildbood a problem of, 
297 
Heart diseau, euphylline in, 
164 
diseaM, treatment of, 140 
injeetioni into, 17 
Heat, 224 

ra;a in ear disease, 224 
Heliotherapy in the high Alps, 

226 
Hemoplaatin, etfeet of, 68 
Hemonhoida, calamine in, 61 
HevoBtatiea, 67, 68 



tract in diabetes insipidus, 
80 
Bolocaine, 1S8 
Hookworm, 3G7 

carbon tetrachloride in, 60 
in mines, 357 

oil of dienopodium in, 59 
Hospital, isolation, rfile of, 249 
jKrvke, relation of, to child, 
265 
Hydrochloric acid administra- 
tion, dangers of, 72 
Hygiene and sanitation, 247 
child, 261 
industrial, 365 

indnctrial, and home environ- 
ment, 369 
Hypnotics, 172 
uses and dosage of, 172 
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hygiene and home euTiron- 
ment, 369 

medicine, importance of, 367 
Infant feeding, 277 

feeding, yeast naeless in, 100 

morUU^, 274 

mortality in United States, 
geographical and seasonal 
variations of, 275 

'new-bom, Tenipnnetnre of su- 
perior lon^tndinal sinus 

welfare, 274, 276 
Infection, foeal, importance of, 

267 
InfeetionB, principles underly- 
ing repetition of medica- 
tion for curing, 12 
Influenta and alli^ epide 

pnblio health oonatdera- 

tiona of, 285 

and pneumonia, 280 

and pneumonia, results of 

protective inoculation, 282 

epidemic, British report on, 

286 
epidemic, etiology of, 284 
experimental, 886 i 
Infusion, intraperitoneal, 16 

subeutaneOQH, continuous, IS 
Injection, intracardiac, 17 
Injections, intratracheal, 18 

intravenous, 16 
Iodine, 23 
for sterilizing site of hypo- 
dermic puncture, 23 
in eerebroapinal fluid, 24 
to break up cold, 23 
unusual sutceptibility to, 25 
Intestinal flora, feeding of bac- 
teria produces only tem- 
porary change in, 103 



hy^ne. 



Lead poisoning, 186 

Leprosy, chaulmoogra oil in, 

"•™ Google 
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LobaUne «• n^iratory rtinia- 

lant, 139 
Lumimdf j^ibrilft exuitheu tol' 

loving, 174 
poiMniag rimtilMtliig epi- 

demie eneeplulitii, 174 

Kagnesium mlplute loliitkin, 
danger of, u aid is anco- 
the^ 169 
Halarift, 351 

awakening in the South, 351 
cooperative campaign. 

agaiwrt, 352 
dee&nrtion of anopheles In 

dweUngi, 363 
in Texaa, 863 
Bcienee and practice in flgfat 

against, 861 
slides for, 364 
Heaale^ 327 

control of, 327 
MessnrenMmts, phpieal, value 
and interpretation o(, 
201 
l(eehanothemp7, 198 
Uedieal economics, 239 

praetiee, private, fnture of, 
241 
Medicine, induBtrial, importance 
of, 367 
social, 241 
Hentltol and eucalyptus oil in- 
jeetimts in lebrile tnber- 
culooB, 63 
MOTonroehnnne M germicide, 

27, 28 
HeTcaroehrome— SEO, action of, 

on ganaeoc«us, 28 
Mercury, 25 

chloride in eJitivenereal 

prophylaxis, 20 
e h li> rid e-neo-aTq)heaamiiM 
combination in syphilis, 38 
doMge of, in hereditary 

syphiHs, 26 
preporatHms, insoluble, ab- 
sorption of, from Inten- 
mnssnlar injection, 25 
Milk, 262 
Britidi regulations regarding, 



contamination, 264 

dried, nsa of, 256 

manaral pollntioB of, showa 

by aaaBrobio spota test, 

253 
supply, rating of, 255 
temperature control &■ re- 
lated to improvement of, 

265 
Morphine, effect of, on alkali 

resem of blood, 177 
epinephrine aa an antidote 

to, 179 
indicatians and eontraindiea- 

tions for, in neurology and 

p^chiat^, 175 
ittfluenee of, in experimental 
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Narcotism, therapeutics of, 

193 
NaUonal Formulary, revision 

of, 5 
Neo- Anrphenamiae : See also 

Arspbenamioe and Silver 

Arsphenamine 
Neo-arsphenamino and i 

namioe, effect « ' 

mercuTic-chloride combination 

in syphilis, 36 
rectal injecUon of masuvQ 

doses of, 31 
simple method of preparing 

solutions of, 29 
NeocJnchophen in rheumatic 

fever, 180 
Nitrobeniol poisoning, 192 
NitrouB-oxide-oxygen anesthe- 
sia, o^gen percentages of, 

162 
Non-phsrmacal therapeutics, 

197 
Novasplriu in rheumatic fever, 

180 
Nursea, home, training of, 242 
Nutrition, von Pirqnet qnrtem 

of, S6S 



u;.,..s.j»vCt)C)g[c 



NntriUooal woA in Mbotd^ 



0|AtlMfanolog7, ftnilme dyes in, 

Optoehin, U 

Otitis externa, BcriflATine in, 56 

Oxygen and carbon dioxide in- 
itiation in carbon non- 
oxide poiaoning, 9S 
percantagea of iStroos-ozide- 
ox7gen aneatheeis, 162 

Oysters in delation to pollnted 
watora, 259 

FuKffin film ft! antlpniritic, 61 

film in bnins, 61 
Pediatries and pablic health, 

relatiOB of, 878 
Pepsin and H-idni, 71 
Pertnasia Taeeine question, 115 
Pharmacopeia, U. 8., reriaion 

of, S 
Phenaealne in aye work, 15S 
Phenol, camphorated, S3 
Pbenoliaed acalpd, 16S 
Fhenolpbthalin dermatitis, 132 
Phosphoma in rieketa, 73 
Phototherapy in reehitia, 224 
Physicatherapy, pleaa for, 197 
Phjiostienune in taehTcardia, 

149 
Picric add as skin dirin- 

feetant, 51 
Fitoitaij extract and histamine 
in diabetes insipidus, SO 
extract, dan^rs of, 79 
gland, antenor, therapentie 
Tue« of, 81 
Plagne, 387 
control, 337 

rodent, detection of, 337 
Fnenmonia, a public health 
problem, 2S0 
and inBnniza, 280 
and inflneoEa, resnlts of pro- 
tective inoenlatioTi, 282 
eegregatlon of, 281 
Poisoning, arsenic, 184 
borax, fatal, 186 



1, 02 

lead, 186 

nttvobensol, aente, 192 

treatment of, 184 
Poisons, miseellaneons, 191 
Potassinm chloride as dinretie, 



138 
permanganate as styptic for 

bleeding sorfaeea, 66 
Procaine in eye work, ISS 
ProetodTBis br flndt method, 

14 
Proteotherapy, 123 

doesge, 12S 
Public health problems in 

Europe, 239 

Quarantine in scarlet fever, 325 

in smallpox, 334 
Qninine, 42 

and epinephrine, antagonia- 

tie action of, 43 
as eebolle in tr 

abortion, 136 
deetmetive action of, on the 

tissues, 42 
dilute solnttons of, for intra- 
TenoDH injections, 42 
(Jninidine, 149 

in anrienlar fibrillation, 149, 
150 
Qoinotonn myth, 43 

Badiites, phoaphoms in, 73 

jAototherapy in, 224 
Badkfhera^it, precautLons 

against damage to, 215 
Radiotherapy, 203 

of malignant tumors, limita- 
tion of, 210 
of nterine cancer, 213 
of nterine fibroids, 812 
Bsdium: 8ee also Onriether- 

apy 

Wj^inm uid Boentgon-ray pro- 

teetioii, use of blood 

connta to indicate effi- 

eieney of, 216 

and Boentgen rays, action 

of, on lymphoid tlaaue, 206 

and Boentgen ray* In malig- 



nanej, ■'*-*ffl^ featnr«s as 
datenUBlif faeton in sp- 
pUeatim at, 207 
OTiaaattoi, SSO 
emautiea in large dosage in 
olmnle Joint JUieasw, 23!i 
enuaatioM U goHer, 223 
BMntgen tbti and t49ical 
renodfes, injnrioua oom- 
blnad effeet of, 214 
therapr, eeowmiiei of, 219 
Be-eitabUdimeiit eliniee, 370 
BemedlOT, miieeUaneoiu, 1S3 
method* of sdmiuiitration 
of, 14 
RespiT8tOT7 diMawe, preven- 
tioa of, 281 
Btimnlanta, 13> 
ficBtorativo theiapT', 81 
Bheumatle fever, einchophen, 
Doodnehophen and noro- 
eptrin In, 180 
Boentgen Ba-je : See b 1 e o 

Boentganotherap7 
Boentgen-TAja and Tadium, ae- 
tion of, on iTinphaid tis- 
ane, 208 
and radinm, use of blood 
counts to indicate efficleti' 
aj of, 216 
in malignancy, clinical fea- 
tures ai determining fac- 
tor In application of, 207 
radinm, and topical remedies, 
injviiouB combined effeet 
of, 214 
Boen^enotherap7: See slao 

Boentg«n Bays 
Boentgenotherapy, 216 
in cancer, 216 
of hypertropliied prostate, 



196 

Sand baths, local, 225 

Sanitary work, riHe of, in 
health administration, S4S 

Sanitation and hygiene, gen- 
eral, 247 



Bearlet-f ev«r, 824 
deaqnamstiOB in, 324 
imiHimf aemni in, 128 
qtnad of hmohrtie stnpto- 

coMl,326 
qnaraatioe, 32S 
Sehiek Test: 8m Diphtheria. 
School ophthalmie worii, 203 
School*, nntritioiial work In, 

262 
Scopolamine - norjAine anes- 

theaia in enrgery, 170 
Sea coast eUmato, therapentie 

value of, 230 
Senun deaensitliiation, 120 
immnne, in scarlet fever, 1S8 
therapy of jellow fever, 131 
Shop standard* of fatigne, 372 
Silver arsphenamine in uphills, 
3T 
arsphenamine, teehniqne of 
administration of, 40 
Sinus, superior, longitudinal, 
in new-bom, veniponctnre 
of, 15 
Skin disinfeetant, picric acid 

M, SI 
SmaUpoz, 331 
abolition of, 331 
antagonism to vaccination, 

332 
in California, control of. 



quaraii 
Sodium . 



and trypanocidal activity 
of, 34 
citrate treatment of thrombo- 
an^tis obliteranB, 68 
Stomatitis, arsphen-— ~ - ~ 



Streptococci, hemolytic, spread 
of, 326 

Sugar diuresis, 137 

SoUarsenol in congenital syph- 
ilis, 41 

Snlphonal, 173 

Syphilis, congenital, 303 
congenital, aulfaisenol in, 41 
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hm - smheimlM - m s I e n - 
rie-dtSmiit in ei»ibiiution 
in, 3« 

nt«, ftBt«a»U], legislative 
control uid, 361 

(diver anpheouniM in, 37 

TsehjcardiA, ph;«oitigniioe, 

149 
Tuuiin, InfloenM of reaetlaii 

on preeipitetion of pro- 
teins hj, M 
Teeth and Jaws, effect of diet 

on developmeDt of, 263 
TempeTatare, effect of high, 

wet bulb, 247 
Theaeyltm tablets in cardiac 

diopsT, 141 
Theobnmiuie in epilepsj, 139 
TheophjUiii, 154 
Therapenties, non - pharmaeal, 

197 
Thyroid: See also Goiter 
Thyroid enlargement in school 

ebildren, 26S 
Tobacco, effect of, 1S7 
Toxicity of arsphenamine, 33, 

T«xieolo27i 1B4 

of mbber goods, 196 
Trachea, Injections Into, 18 
Tabercle bacilli, bovine, 296 
Tuberculin percutaneoosly in 

tuberculosis, 116 
Tuberculous, 2B7 
cateium in, 74 
eenteiB, 292 
clinies, traveling, 291 
criticism of mtdem opinions 

in regard to, 289 
diet in, 99 
dbinfection of spntum of, 

294 
eiaminatioii of food handlers 

for, 85T 
factors in control of, 290 
febrile, mentliol and euealyp- 

tua oil injections in, 53 
heredity in, 293 
in cattle, Calmette's protec- 
tive vaccination, 294 
in cattle, control of, 294, 295 



naidod ehanga la wnttol of, 
28S 

patient, sonl of, SM 

problon, retroipeet aad out- 
look on, 28T 

■anatorinm renilta, 298 



116 

what about cure or pteven- 
tire for, 893 
Tumors, radiotlierapy of, 810, 

eia, 213 
Tylcalsin, 182 
Typhoid-fever, 340 
blood cultures in, 3B0 
inoeulation in preaeneo of 

epidemic, 348 
mortality in American cities, 

34S 
outbreak in Salwi, Ohio, 347 
preventive measures In Brit- 
ish army, 340 
Tyramine an antagonistic to 
morphine, 178 

United States Army medical 
department, achievements 
of, in world war, 239 

TIrine, diminished secretion of, 
from excessive dosage of 
diuretisa, 188 

Vaccine therai^, lOS, 106 
Kleba-Loeffler, detozieated, in 
treatment of diphtheria 
carriers, 319 
pertussis, 115 

therapy most rational and 
effective method of pre- 
ventiag whooping cough in 
pnblle institutions, 330 
Vaccination for emallpox, an- 
tagonism to, 332 
Vegetables and fruits, evapo- 
rated, 260 
Venereal -diseases, 3S8 

in American army after 

anniatiee, insrease of, 364 

European control measures, 
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ia pr^iMi bdag m&de in 

eoDtrol of, 8B9 
iMwu tmoght bj eoDtroI 



prognuna for eontzol of, 358 
VenipiuietiiTs of nperior lon- 
gitDdinal aiiuu in new- 
bora, 10 
Veroml, 178 

Ventilation sad atmoapheric 
eooditloiis, 247 
and indnatrinl fst^e, 248 
Titemine food Ubletl, 103 
VitaminM, infloenee of heat 

and ozidntian on, 99- 
Tolstile aeida, effect of dUnte 
aolntions of, on intestinal 
roorementa, 132 
Water, diainf action of, 262 
dinraaiB, 137 
drinUng, chlorination of. 



■oppliM, mnnicipai, state 
anperriaion of, 250 
Waters, polloted, ojatoia in re- 
lation to, 8S9 
Whooping Cough: See also 

PertoJwiB 
Whooping-eou^, 330 

in iustitutiona, preventive 
vaccine therapy of, 330 
Woild-wax and disease, 239 
professional lessons of, ap- 
plied to eivil life, 240 

Yeast useless in infant-feeding, 

100 
Tellow-fever, 354 
distribution and control of, 

in 1980, 354 
pTOfAylaetie inoculation, 357 
speeiAe semm therapy of, 
131 
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